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Abstract
The purpose of this study was to investigate four constructs of engagement (affective,
behavioral, cognitive, and social) within an Honors Biology flipped learning
environment. Social constructivism, the Bioecological Model of Influences on Student
Engagement, and Academic Communities of Engagement (ACE) served as the
theoretical foundation for the study. A mixed methods convergent parallel design was
used to answer the following research questions: What are student perceptions of
engagement in a flipped learning environment based on the dimensions of engagement
(e.g., affective, behavioral, cognitive, and social)? How do high school Honors biology
students affectively, behaviorally, cognitively, and socially engage during the in-class
component of a flipped learning environment? What types of engagement occur during
the in-class component of a flipped learning environment? Data were collected via
surveys, observations, and interviews. Survey data were analyzed to determine mean and
standard deviation engagement values for each construct. Observation data and interview
data were analyzed using thematic analysis and done in two cycles to first determine
initial codes and then establish prominent codes as related to each engagement construct.
The results revealed affective and social engagement triangulated across all three data
sets, with social engagement being the most prevalent. Social engagement occurred most
often during observations, and students referenced themselves and their peers as being
the most engaged when working together during class. These findings helped address the
current gap in K-12 studies regarding social engagement in a secondary classroom.
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Chapter One: Introduction
Science engagement has become an important topic of concern for educators as they
navigate new standards, increased demands of millennial students, and the constant influx of new
classroom technology (Bae & Lai, 2019; Roehl et al., 2013; Schmidt et al., 2018; Subramaniam
& Muniandy, 2017). When students feel engaged in the classroom and the content, they achieve
more and are more likely to have a greater sense of belonging to their school (Cooper, 2014).
Across education, there are a variety of definitions of engagement that range from interest and
involvement in both classroom activities and extracurricular activities (Renninger & Bachrach,
2015), to relationships that positively increase identity development in secondary students
(Cooper, 2014) or even to students’ energy and effort within their learning environment
“…observable via any number of behavioral, cognitive, or affective indicators across a
continuum” (Bond et al., 2020, p. 3). However, within the context of this study, engagement is
viewed as a multidimensional construct consisting of affective, behavioral, cognitive, and social
dimensions that are observable through indicators of each construct (Bond, 2020; Bond et al.,
2020; Wang et al., 2016). One specific method of instruction, the flipped classroom model, also
lends itself to increasing student engagement (Bond, 2020). The flipped classroom is best
defined by Bergmann and Sams (2012) as interactive group learning facilitated by the teacher
during class time and individual, technology-based instruction via lecture videos at home.
However, there has been minimal research done on the four constructs of student engagement as
related to a K-12 flipped learning environment (Bond, 2020).
This chapter provides an overview of the flipped learning environment and the
relationship to the concept of student engagement. The chapter begins with a discussion of the
history of the flipped classroom and the specific problem that students often are not able to
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engage deeply with science content because much of classroom time is spent listening to the
teacher transmit information (Hampden-Thompson & Bennett, 2013). The purpose of this study
is also discussed in this chapter in addition to the research questions guiding this study. This
chapter continues with a brief discussion of the theoretical frameworks guiding this study as well
as a list of important definitions, assumptions, delimitations, limitations, and significance of the
study.
Background
The initial implementation of the flipped classroom approach began in the classrooms of
two high school chemistry teachers in 2007 after discovering the benefit of recording capabilities
within PowerPoint for students to listen to who were absent from class. This model has
continued to gain momentum across all subjects due to the ability to free up more class time for
deeper learning and inquiry (Bates et al., 2017; Bergmann & Sams, 2012). What started as a
method to help absent students access notes through PowerPoint presentations recorded with
voiceovers, is now a method of instruction that takes place in many classrooms worldwide
(Demirel, 2016). The introduction of the most current model in 2012 consists of an inverted
instructional method where students take notes on teacher-prepared lectures at home and apply
what they learned by doing higher order thinking tasks in class with teacher support and is also
depicted in the image below in Figure 1 (Bergmann & Sams, 2012; Demirel, 2016). Today, this
method has continued to be supported through technologies like Khan Academy, TED-ED, and
many other platforms (Bates et al., 2017). As a result, with more widespread implementation of
the flipped instructional model in classrooms across the world, researchers have studied student
achievement (Barkley, 2015; Bhagat et al., 2016; Heyborne & Perrett, 2016; McCleery, 2015),
student perceptions (Limniou et al., 2018; Long et al., 2013; Nouri, 2016, Xiu et al., 2018), and
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student engagement (Hodgson et al., 2017; Smallhorn, 2017; Subramaniam & Muniandy, 2019;
Thompson & Ayers, 2015) however; research, on engagement is the least prevalent in the
literature.
Figure 1.
Traditional Classroom versus Flipped Classroom Infographic

Note. A comparison of traditional and flipped classroom models (Demirel, 2016).
Researchers cite the ability of students to construct their knowledge through active
learning as a major contributing factor to the increased popularity of the flipped classroom
(Bergmann & Sams, 2012; Erbil, 2020; Steen-Utheim & Foldnes, 2018; Subramaniam &
Muniandy, 2017). When students are provided with guided time to analyze classroom content
and collaborate with peers, they experience deeper learning in that particular subject as they are
able to fully engage with the content in a way that traditional lectures cannot provide (Inan et al.,
2019; Leo & Puzio, 2016; Steen-Utheim & Foldnes, 2018). The use of this model by teachers
moves the transmission of knowledge from teacher to student to the pre-class phase and allows
for students to participate in activities that engage higher cognitive thinking levels and allow for
more scientific discourse to occur as students must participate in learner-centered activities
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requiring the construction of knowledge (Lee et al., 2018). The model is further supported by
Bloom’s taxonomy in which the lower level processes of remembering and understanding are
occurring at home and the higher level processes of applying, analyzing, evaluating, and creating
are occurring during class time with teacher support (Zainuddin & Halili, 2016). Figure 2 below
depicts the division of Bloom’s taxonomy levels as related to the flipped classroom.
Figure 2.
Bloom’s Taxonomy as Related to the Flipped Classroom

Note. Diagram depicting the at home and in class portions of the flipped classroom as related to
Bloom’s taxonomy from Zainmuddin and Halili, (2016).
Also, important to also define is the more recently identified concept of flipped learning.
Flipped learning is a more evolved version of the flipped classroom and can best be defined as a
pedagogical approach in which direct instruction moves from the group learning space to the
individual learning space, and the resulting group space is transformed into a dynamic,
interactive learning environment where the educator guides students as they apply concepts and
engage creatively in the subject matter (Flipped Learning Network [FLN], 2014). The flipped
learning model focuses on four pillars of flipping including flexible environment, learning
culture, intentional content, and professional educator. A more comprehensive discussion of the
four pillars will be discussed in chapter 2 including a graphic of the flipped learning model.
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Within education, student engagement is also frequently studied as a multi-dimensional,
complex construct consisting of affective (or emotional), behavioral, and cognitive components
(Fredricks et al., 2004; Parsons et al., 2014; Skinner & Belmont, 1993; Yuan, 2020). Affective
engagement is best defined as the positive feelings students have toward school, their peers, and
teachers and is related to student interest and passion for a subject, also referred to as emotional
engagement in some literature (Bond, 2020; Fredricks et al., 2004; Parsons et al., 2014).
Behavioral engagement is commonly referred to as student participation in school, social
activities, and other extracurriculars, positive conduct in academic tasks, and persistence within
the content (Bond, 2020; Fredricks et al., 2004; Skinner & Belmont, 1993). Cognitive
engagement is best summarized as student learning investment, use of deep learning strategies,
and self-regulated, intrinsically motivated learning focused on learning goals rather than
performance goals (Bond, 2020; Fredricks et al., 2004; Parsons et al., 2014). Recent studies have
also identified a social construct as a fourth component of engagement (Fredricks et al., 2016;
Wang et al., 2016; Wang et al., 2019). Social engagement is best defined as positive social
interactions with peers and teachers and the desire to continue to maintain positive relationships
with peers and teachers (Fredricks et al., 2016; Wang et al., 2016). Due to the more recent
introduction of this fourth construct of engagement, there is a gap in K-12 research that examines
all four constructs of engagement as related to flipped learning.
The flipped learning model and how students engage differently within this model in a
science classroom has been an interest of mine since I began teaching. During my student
teaching, I was placed with a mentor teacher who loved using technology, including the flipped
classroom model. This placement is where I first fell in love with this instructional concept and
saw the drastic differences in student engagement as compared to the traditional classroom
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approach I had only known until that point. From then on, I knew I wanted to teach my classes
using this instructional model and I have continued to do so in my biology classes for almost a
decade. As a result of using this instructional model, I have observed the increased level of
engagement of my students versus what I see in other non-flipped science classrooms. For
example, I have specifically noticed increased collaboration and communication skills between
students as well as higher levels of scientific discourse and critical thinking about course topics. I
also realize the potential for bias within my research due to my personal experience
implementing this learning model. I address my assumptions and bias further in Chapter 3.
The flipped learning model has also become a popular method of content delivery via
teacher-driven knowledge transmission amongst teachers at the school where I previously
worked, especially within the Covid-19 pandemic learning environment. Although I believed
engagement was happening within this classroom model, I had never systematically studied it
and wanted to know which specific constructs of engagement were more prevalent in a flipped
learning environment, specifically the occurrence of social engagement, as this is a more newly
defined engagement construct.
Problem Statement
Today’s 21st century learners seek high levels of engagement in all aspects of their lives,
and as a result, teachers are faced with the challenge of continually engaging students during
their learning (Roehl et al., 2013). When students are not engaged in school, there are a multitude
of detrimental outcomes that can occur including lower academic performance (Grabau & Ma,
2017; Nguyen et al., 2018), increased dropout rates (Cooper, 2014; Smallhorn, 2017), and a
reduction in the pursuit of STEM-related courses and subsequent careers (Bae & Lai, 2019; Ryu
& Lombardi, 2015; Schmidt et al., 2018; Sinatra, 2015). Across the nation, the shift toward the
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use of the Next Generation Science Standards (NGSS) has emphasized the necessity for teachers
to develop engaging curriculum that requires students to apply their knowledge of the content
(Holthuis et al., 2018). However, biology teachers in Georgia are often driven by pressure for
high student performance on high-stakes end of course testing and teachers must sometimes
sacrifice the use of research-based instructional strategies that maximize student engagement in
order to teach a significant amount of content in a limited time. As a result, student engagement
is difficult to accomplish in science classrooms when a significant amount of time must be spent
doing practical work like notetaking rather than engaging in science best-practices for learning
that are driven by the new Next Generation Science Standards (NGSS) (Chen et al., 2019;
Hampden-Thompson & Bennett, 2013; Hogan, 2019a; Smallhorn, 2017). One method of
instruction, the flipped learning model, shifts content lecture into student homework and allows
for more class time to be spent delving deeper into lesson content through collaborative
activities, inquiry labs, and problem-based projects (Bergmann & Sams, 2012). Because higherorder tasks become an in-class activity, the potential exists for more engagement to occur in the
classroom through the incorporation of the dimensional learning outlined by the NGSS (Demirel,
2016; NGSS, 2013).
Of the pre-existing research on flipped learning across all levels of education, three major
themes developed: student achievement, student perspectives, and student engagement.
However, the research on student engagement is the most limited of the three themes and a
majority of researchers concluded no differences in engagement and many only studied
behavioral engagement, rather than the multidimensional construct that exists within the concept
of engagement (Hodgson et al., 2017; Smallhorn, 2017; Subramaniam & Muniandy, 2019;
Thompson & Ayers, 2015). In addition, of the studies that have explored the multiple constructs
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of student engagement in a K-12 classroom, most utilized minimal data collection and were
inconclusive in their results (Hodgson et al., 2017; Smallhorn, 2017; Subramaniam & Muniandy,
2019; Thompson & Ayers, 2015) Even though engagement is widely accepted as a multidimensional construct consisting of affective, behavioral, cognitive, and sometimes social
dimensions, very few studies exist that address all dimensions. To date there are minimal, if any,
studies conducted in a K-12 flipped environment that address all four dimensions of engagement
as related to the flipped learning environment. The mixed methods study that investigated the
four constructs of engagement as related to the flipped learning environment further contributed
to the research on how student-driven learning within this model increases student engagement
across all constructs, specifically in terms of social engagement where the current research gap
exists.
Purpose of the Study
The purpose of this mixed methods study was to investigate the affective, behavioral,
cognitive, and social engagement of high school Honors Biology students within the in-class
component of a flipped learning environment.
Research Questions
Mixed Methods Question/Goal of the Study: What types of engagement occur during the in-class
component of a flipped learning environment?
Question: What are student perceptions of engagement in a flipped learning environment based
on the dimensions of engagement (e.g., affective, behavioral, cognitive, and social)?
Qualitative Question: How do high school Honors Biology students affectively, behaviorally,
cognitively, and socially engage during the in-class component of a flipped learning
environment?
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Sub-Question #1: How do students describe their engagement?
Sub-Question #2: How do students describe their disengagement?
Theoretical and Conceptual Framework for the Study
Theoretical Foundation
This study was framed by social constructivism, while also relating to different
engagement theories including the bioecological model of influences on student engagement
(Bond, 2020: Bond & Bedenlier, 2019) and academic communities of engagement (Borup et al.,
2020). The theories that were specifically used to frame this study are that of adolescent
communities of engagement as well as the technology-enhanced learning microsystem within the
bioecological model of influences on student engagement, which fully encompasses all four
constructs of student engagement (affective, behavioral, cognitive, and social engagement). A
brief summary of each theory as related specifically to this study is provided below with a more
comprehensive review of these theories provided in chapter two.
Social Constructivism. When students engage within the flipped learning model,
learning tends to be socially constructed as students interact with the classroom content and
delve deeper into their learning, thus the overarching theory that most grounded my research was
that of social constructivism (Jonassen et al., 2000; Vygotsky, 1978). Because students are
learning foundational knowledge through flipped videos at home, students must then, as
constructivism states, construct their own knowledge of the world by developing subjective
meanings of their experiences (Amarin & Ghisan, 2013; Jonassen et al., 2000). As Inan et al.
(2019) states “…the modern approach to teaching requires students to take responsibility for
their own learning” (p. 213). As Subramanian and Muniandy (2017) summarized, students
perform better when they are directly involved in the learning process which is consistent with
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the learner-centered model of the constructivist theory. When the learning is student-centered,
students are then required to actively participate in their learning (Inan et al., 2018; SteenUtheim, 2018). As students are given time to construct knowledge by relating new information to
previous experience, increased scientific discourse with peers and the instructor also occurs
which is the basis of social constructivism (Baviskar et al., 2009). The value of social interaction
emphasized by social constructivism is also important to understanding the connection of flipped
learning with student engagement. The intentional design of learning activities to more deeply
engage students is more prevalent within a flipped learning environment as students are given
more time to engage with the material in a manner that pairs prior knowledge with exploration of
new topics (Amarin & Ghishan, 2013; Subramanian & Muniandy, 2017). What follows is a
summary of two specific models of engagement that further frame this research, the
Bioecological Model of Influences on Student Engagement and the Academic Communities of
Engagement framework.
Bioecological Model of Influences on Student Engagement. Research by Bond and
Bedenlier (2019) also argues that technology can also have a significant influence on student
engagement. The Bioecological Model of influences on student engagement further proposes that
the macro, exo, meso, and microsystem levels of student engagement are all affected differently
by technology integration (Bond & Bedenlier, 2019). In this theoretical model, the student is the
center of the microsystem, which is followed by the mesosystem, which includes interactions of
the student with the exosystem, followed by the wider influences of society comprising the
macrosystem (Bond, 2020). Within this model is also a smaller model of the relationship
between the learning environment and technology influences on students within their individual
microsystem which is further supported through the technology-enhanced microsystem model
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(Bond & Bedenlier, 2019). The graphic represented by this model can be found in Figure 3
below. A more detailed discussion of this entire model and how the different systems interact
with each other within the model can be found in Chapter 2. For the purposes of this research,
only the role of teachers, peers, the curriculum, and technology within the microsystem of the
bioecological model were used to frame this study.
Figure 3.
Bioecological Model of Influences on Student Engagement

Note. Influences of student engagement depicted as a microsystem, mesosystem, exosystem, and
macrosystem from Bond and Bedenlier (2019).
Academic Communities of Engagement. Within an online or blended learning
environment, the academic communities of engagement (ACE) framework argues there are
learning support communities that increase student engagement (Borup et al., 2020a). This
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engagement model places independent student engagement in the center and is surrounded by
course community support and personal community support (Borup et al., 2014; Borup et al.,
2020a; Borup et al., 2020b). Additionally, this particular framework only corresponds to
engagement directly related to academic student involvement (Borup et al., 2020a). The graphic
represented by this model can be found in Figure 4. A deeper discussion of this model and how
each level of support interacts with the student learner can be found in Chapter 2. For the
purposes of this research, only the independent engagement and course community engagement
was used to support this study. Also, even though the course community of engagement is
comprised of peers, teachers, and administrators, only engagement between peers and teachers
was used as a guiding framework for this study.
Figure 4
Academic Communities of Engagement (ACE) Framework

Note. Diagram of engagement types necessary for student success according to Borup et al.
(2020).
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Conceptual Framework
The conceptual framework that I used for this particular study focuses on affective,
behavioral, cognitive, and social student engagement within the context of the flipped learning
environment. Science students are often faced with rigorous coursework and significant amounts
of lecture notes when learning complex topics (Osborne et al., 2003). Because students need an
active learning environment that allows them to engage with the content in an authentic manner,
a classroom focused on inquiry-driven instruction where students construct their own knowledge
has been shown to increase achievement gains. As a result, the flipped learning model, where
note-taking is done by students at home and course tasks are completed in class, allows for
teacher creation of an engaging learning environment that can be driven by inquiry and include
deeper levels of science discourse (Bergmann & Sams, 2012).
Within the multiple constructs of engagement, the consensus is that students exhibit
affective, behavioral, cognitive, and social engagement during learning and knowledge
construction (Parsons et al., 2014). Through a mixed methods approach, surveys, observations,
and student interviews guided the research and subsequent analysis to determine the manner in
which students engage within a flipped learning environment through the lens of the four
different constructs of engagement. Chapter two will further discuss the four constructs of
engagement as related to previous literature and the current study approach.
Nature of the Study
A convergent mixed methods design was used in which qualitative and quantitative data
was collected in parallel, analyzed separately, and then merged. In this study, survey data were
used to determine how the flipped learning environment influenced the affective, behavioral,
cognitive, and social engagement of high school Honors Biology students. The observations and
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interviews further explored the affective, behavioral, cognitive, and social engagement of these
same high school Honors Biology students. The reason for collecting both quantitative and
qualitative data was to develop a more complete understanding of the ways in which a flipped
learning environment related to the affective, behavioral, cognitive, and social engagement of
high school Honors Biology students. Data were analyzed by looking at a combination of
quantitative survey results and qualitative observation and interview data and used a coding
process to identify common themes and sub-codes and used this data to build a conclusion.
Terms and Definitions
The following section contains a list of frequently used terms and definitions within this
study. A detailed definition supported by previous research is provided for each term below.
Student engagement – a multi-dimensional construct consisting of affective, behavioral,
cognitive, and social indicators including but not limited to positive feelings and interest,
participation, learning investment, and positive social interactions that occur during learning or
instruction (Bond, 2020; Parsons et al., 2014; Wang et al., 2016).
Affective engagement – positive feelings students have toward school, their peers, and
teachers, also related to student interest and passion for a subject, sometimes referred to as
emotional engagement in some literature (Bond, 2020; Fredricks et al., 2004; Parsons et al.,
2014).
Behavioral engagement – student participation in school, social activities, and other
extracurriculars, positive conduct in academic tasks, and persistence within the content (Bond,
2020; Fredricks et al., 2004; Skinner & Belmont, 1993).
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Cognitive engagement – student learning investment, use of deep learning strategies, and
self-regulated, intrinsically motivated learning focused on learning goals rather than performance
goals (Bond, 2020; Fredricks et al., 2004; Parsons et al., 2014).
Social engagement – positive social interactions with peers and teachers and the desire to
continue to maintain positive relationships with peers and teachers (Fredricks et al., 2016; Wang
et al., 2016).
Student disengagement – a multi-dimensional construct consisting of affective,
behavioral, cognitive, and social indicators including but not limited to frustration, task
incompletion, confusion, and a lack of positive peer interactions that occur during learning or
instruction (Bond, 2020; Wang et al., 2016).
Affective disengagement – negative feelings students have toward school, their peers,
and teachers, also related to student boredom, disinterest, frustration, and anxiety (Bond, 2020).
Behavioral disengagement – lack of student participation in school, social activities, and
other extracurriculars, also observed as procrastination, absences, and general task incompletion
(Bond, 2020).
Cognitive disengagement – a lack of student learning investment observed through
unwilling, apathetic, or helpless indicators (Bond, 2020).
Social disengagement – a lack of peer interactions, not feeling noticed at school, not
caring about peers and teacher interactions, or not feeling as if interactions are important (Wang
et al., 2019).
Flipped classroom – inverted instructional method where students take notes on teacherprepared lectures at home and apply what they learned by doing higher order thinking tasks in
class with teacher support (Bergmann & Sams, 2012; Bishop & Verleger, 2013; Demirel, 2016).
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Flipped learning – a pedagogical approach in which direct instruction moves from the
group learning space to the individual learning space, and the resulting group space is
transformed into a dynamic, interactive learning environment where the educator guides students
as they apply concepts and engage creatively in the subject matter (FLN, 2014).
Traditional classroom – a classroom environment in which the teacher teaches, the
students learn, and homework is done at home with learning often restricted to the whiteboard
via teacher lecture or assignments through the textbook (Subramaniam & Muniandy, 2019).
Assumptions
There are several assumptions within this particular study. For one, it was assumed
during this study that all participants would answer the survey questions and interview questions
truthfully in a manner that best represented their personal engagement within the classroom.
Self-reported survey questions and researcher-led interview questions were both essential forms
of data collection in this study, so the assumption of truthful responses was necessary to properly
analyze the data and draw conclusions. A second assumption was that students conducted
themselves naturally during classroom observations of engagement by the researcher.
Observations are a critical component for gathering data on student engagement, specifically
behavioral engagement, so this data was also necessary to use in order analyze and draw
conclusions.
Scope and Delimitations
Within the scope of this study, only Honors Biology students were studied. At this
particular school, students had a choice of taking on-level Biology or Honors Biology. While
most Honors Biology students are recommended by their previous science teachers to take this
course, students can still elect to take on-level Biology instead or students recommended for on-
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level Biology can submit a signed waiver to be able to enroll in Honors Biology. For students
enrolled in the Honors Biology course, they were randomly assigned to one of two teachers. One
teacher implemented a flipped learning environment, so for the purposes of this research, only
her students were studied because they best fit the goals of the research. The students of the other
Honors Biology teacher were excluded from this study because she did not utilize the flipped
learning model and excluded most of the culminating unit projects in favor of textbook
organizers and guided activities. The on-level Biology students were also not chosen for this
study as the two teachers of that course do not consistently flip their lectures and often use face
to face instruction instead. Additionally, while the flipped learning model includes both in-school
and at-home learning, only the engagement of students within the classroom was studied, so data
was not collected from this particular teacher’s virtual students. The engagement of students
while watching lecture videos at-home is an important component of flipped learning; however,
observing students at home was excluded from the study due to the personal nature of visiting
student homes to collect data. Additionally, because the researcher was specifically interested in
how students engage during class, the at-home video viewing portion of the flipped learning
model would not have provided the needed data.
The study of only student engagement was also chosen as there is a great deal more
research that currently exists regarding K-12 student achievement and student perspectives as
related to a flipped learning environment. The research that has already been conducted on
student engagement has also been limited in scope in that mainly behavioral engagement has
been studied. For this reason, this study examined all four constructs of engagement to contribute
to the gap that currently exists in the literature.
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Significance
The primary significance of this study was the connection between the multiple
constructs of engagement as related to flipped learning in a K-12 environment. Of particular
significance was also the study of social engagement within this study, as this is a newer
construct of engagement that has only recently been acknowledged within the academic
community (Fredricks et al., 2016; Wang et al., 2016; Wang et al., 2019). Of additional
significance was the potential to contribute to the current body of knowledge on science
education reform which focuses on student-driven learning through science best practices within
the NGSS (Hogan, 2019a; NGSS, 2013). This research could provide a guide for others that want
to continue to study student engagement through the lens of the four major constructs of
engagement and understand how a flipped learning environment could be used to contribute
information on the importance of student-driven learning as related to increasing student
engagement.
Summary
Increased student engagement within the science classroom is the ultimate goal of a
flipped learning environment. While there have been studies conducted on this model, there are a
limited number of studies that were conducted in a K-12 science classroom that addressed all
four constructs of engagement as related to the flipped learning model. More importantly, with
the new recognition of social engagement as a fourth construct of engagement, there is even
greater importance for a study to be done in a secondary science classroom that examines all four
constructs of engagement. This study was designed to address the gap that currently exists in the
research of student engagement as related to the flipped learning model.
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While this chapter provided insight into the basic foundation of student engagement as
related to flipped learning, there is still additional research to be discussed to provide a more
comprehensive look at previous research and how it has guided this study. Chapter two will
provide a thorough literature review regarding student engagement as related to flipped learning,
as well as an overview of student engagement in general, secondary science engagement, and
other affordances related to the flipped learning model.
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Chapter Two: Literature Review
The goal of the literature review that follows is to summarize the multi-construct topic of
student engagement as a whole as well as provide a review of the flipped learning environment
including prior research that has been conducted within this classroom model in general and as
related to student engagement specifically. There are three focused sections within this literature
review that are most relevant to the study: student engagement, learning environments, and
flipped classroom affordances. The literature review is designed to highlight the gaps that exist
in the literature and make an argument for a study that examines all four constructs (affective,
behavioral, cognitive, and social) of student engagement as related to the secondary science
classroom that utilizes the flipped learning model. As a result, the purpose of the mixed methods
study that follows in subsequent chapters was to investigate the affective, behavioral, cognitive,
and social engagement of high school Honors Biology students within a flipped learning
environment.
Literature Search Strategy
In searching for articles and content, the majority of my initial research was done using
Google Scholar and EBSCOHOST through Kennesaw State University. For articles that were
not available fully from either of the aforementioned search tools, I requested the article on interlibrary loan for full access. In conducting the initial search, the most important term was flipped
classroom. I knew I wanted to do my research on the flipped classroom, but I was not sure
initially which way to narrow down my topic. Upon my initial research on the flipped classroom,
I frequently came across flipped learning which became a second essential important term to
guide my research. After reading through the research on the flipped classroom and flipped
learning, I developed three categories of research to further narrow down my research topic:
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student achievement, student perspectives, and student engagement. After reviewing this
research, the topic of student engagement as related to the flipped model of instruction piqued
my interest further and I noticed a gap in the research of secondary science engagement in the
flipped classroom as a majority of studies focused on post-secondary research. As a result, I
began an additional search using the ERIC, SAGE, and JSTOR databases using the search terms
secondary science engagement and biology engagement. The research gathered from this search
helped frame the literature review to include information regarding engagement in general before
drawing connections between student engagement and flipped learning.
My research of engagement also drew attention to the multiple constructs of engagement.
A majority of research identified three key dimensions of engagement that I further searched:
affective engagement, behavioral engagement, and cognitive engagement. Some new research
also identified a fourth construct which I specifically searched as well: social engagement. The
combination of these four dimensions specifically helped narrow down the results to those that
truly applied to the multiple construct nature of student engagement. My final search strategy
searched both student engagement and flipped classroom and also included the search term
multiple constructs. Upon also finding the articles by Bond et al. (2020) and Fredricks et al.
(2018) I further examined resources these two articles referenced for more supporting
information as related to the multiple constructs of engagement and the flipped classroom.
Theoretical Foundation
The overarching theory that guided this research was that of social constructivism
(Vygotsky, 1978) and was further supported by the bioecological model of influences on student
engagement (Bond, 2019) and the academic communities of engagement (Borup et al., 2020a).
What follows is an overview of social constructivism as related to flipped learning and a detailed
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summary of the two engagement models and their current use within education and technology
research.
Social Constructivism
The theory of social constructivism was developed by Vygotsky (1978) and emphasizes
the collaborative learning process and the importance of interactions with society. As a result, the
role of the teacher within a social constructivist classroom is that of a facilitator rather than an
instructor (Amarin & Ghisan, 2013; Baviskar et al., 2009; Brooks & Brooks, 1999). According
to Steen-Utheim and Foldnes (2018), “A key commonality within the socio-constructivist
perspective is that of learning being socially constructed…this means that learning is based on
engagement, activity, and participation in interactions with peers, context, and content” (p. 310).
When applying the social constructivist theory within the constraints of a classroom, the ideas of
this theory are implemented through both the instructional planning and the actual instructional
time.
With regards to constructivist instructional planning overall, the social constructivist
theory emphasizes “…the need for educators to develop and deliver curricula that facilitates
active learning and promotes holistic engagement” (Smallhorn, 2017, p. 44). Furthermore,
according to research by Baviskar et al. (2009), there are four critical elements that must be
addressed through the context, content, structure, and activities within a lesson. These four
elements include eliciting prior knowledge, creating cognitive dissonance, application of
knowledge with feedback, and reflection on learning. Within the first element, eliciting prior
knowledge, teachers can use a variety of methods including but not limited to pre-tests, informal
questions, formal interviews, or introductory activities such as concept-mapping (Baviskar et al.,
2009). Regarding creating cognitive dissonance, students should be presented with tasks that
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may be problematic because students should be able to use their prior knowledge to work toward
a solution and as a result, the application of student knowledge should allow students to “further
define the interconnectedness of the new knowledge to a greater variety of contexts…” (Baviskar
et al., 2009, p. 544). The final element, reflection on learning is an essential component of a
constructivist lesson in that students should be given an opportunity to express their learning
(Baviskar et al., 2009). Thus, the ability to apply these methods in a classroom within the time
constraints of a typical school year is what makes the flipped learning environment an attractive
classroom model for many teachers to implement (Subramaniam & Muniandy, 2017).
At the heart of constructivist theory within the classroom instruction itself is the idea that
“…knowledge simply cannot be transmitted from teachers to learners…” (Subramaniam &
Muniandy, 2017, p. 3). As a result, teachers in a constructivist classroom must view learning as
nonlinear and complex in nature, rather than being a linear process (Fosnot & Perry, 2005). In
regard to learning activities, teachers understand there should be a purposeful nature to designing
learning activities (Amarin & Ghisan, 2013). These ideas are further supported by the work of
Driscoll (2000) through the list of essential instructional elements within a constructivist
classroom including learning in relevant environments, social negotiation or collaboration
opportunities, need for multiple perspectives and representations, and encouragement of
ownership of learning and self-awareness which may also be termed reflection. Fosnot and Perry
(2005) also made a key observation in that teachers need to understand that social constructivism
is a theory of learning, not a description of teaching. Consequently, there are several key
principles to keep in mind regarding students in particular within a constructivist classroom such
as the idea that learning is not the result of development, rather learning is development,
disequilibrium within the classroom facilitates learning, reflective abstraction by students is the
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driving force of learning, and dialogue within a community engenders further thinking (Fosnot &
Perry, 2005). The resulting knowledge of students is a “…comprehensive ‘construct’ of facts,
concepts, experiences, emotions, values, and their relationships with each other” (Baviskar et al.,
2009, p. 543). Furthermore, the classroom environment created through the flipped learning
model shifts the learning paradigm to a student-centered classroom in which instruction must be
developed in a manner that requires learners to engage in constructing their own knowledge
(Smallhorn, 2017; Steen-Utheim & Foldnes, 2018; Subramaniam & Muniandy, 2017). This
student-centered design of the flipped learning model where students are engaging in a
classroom centered around the social constructivist theory is therefore proving to be “…an
attractive combination of pedagogy and technology” that continues to be widely appealing to
educators (Subramaniam & Muniandy, 2017, p. 3).
Bioecological Model of Influences on Student Engagement
The bioecological model of influences on student engagement was first introduced by
Bond (2019) has also been thoroughly described by Bond (2020) and Bond and Bedenlier
(2019). This particular model was developed from a combination of the ecology of human
development model first introduced by Bronfenbrenner (1979) and the framework for curriculum
development by Schwab (1973). However, the current bioecological model of influences on
student engagement introduced by Bond (2019) most closely follows the original ideas behind
Bronfenbrenner’s model. For example, Bronfenbrenner (1978) describes the structures that
influence a society or social group as micro-, meso-, and exosystems. The original model by
Bronfenbrenner continues to summarize the impact of these systems on an individual as “…the
aspects of the environment that are most powerful in shaping the course of psychological growth
are overwhelmingly those that have meaning to the person in a given situation” (Bronfenbrenner,
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1979, p. 22). The model was later amended into a bioecological model that provides a more
detailed examination of both biological and ecological factors that ultimately play a role in a
child’s development and ability to engage in school (Bronfenbrenner & Morris, 1998). As a
result, the bioecological model of influences on student engagement developed by Bond (2019)
takes the ideas of Bronfenbrenner’s updated bioecological model and depicts the major
contributing factors to student engagement in the classroom in more detail.
Bond’s bioecological model of influences on student engagement begins with students at
the center of the model, which is immediately surrounded by a microsystem consisting of
technology, curriculum, family, peers, school, and teachers (Bond, 2019). The use of technology
within a student’s microsystem tends to focus on technology that allows for collaboration with
peers and uses a learning management system, especially within a flipped learning environment
(Bond, 2020). Technology access and confidence in using different technologies are also
influential components of a student’s microsystem regarding technology (Bond & Bedenlier,
2019). Regarding the curriculum component of a student’s microsystem, “designing meaningful
learning activities is essential...” and must relate to students and the content (Bond & Bedenlier,
2019, p. 6). In relation to flipped learning specifically as related to the curriculum, the teacher
should consider units that are appropriate to flip and be careful to not overwhelm students with
too many videos or worksheets (Bond, 2020). The family component of a student’s microsystem
can contribute to student engagement in a multitude of ways including technology acceptance,
parental involvement in learning, relationships between the student and parent, and the level of
parent education (Bond & Bedenlier, 2019). Flipped learning can also contribute to the parent
component of student engagement in that parents can learn with the students while watching
flipped videos and help contribute to increased levels of homework completion (Bond, 2020).
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Peer interaction is a key component of an engaged classroom environment, and positive peerpeer relationships help influence the student’s microsystem (Bond & Bedenlier, 2019). Bond
(2020) noted that increased collaboration activities were one of the major positive outcomes of a
flipped learning environment which also led to increased student engagement. The influence of
school on a student’s microsystem is best described as a learning environment that provides
students a sense of community, access to technology, and supportive environment (Bond &
Bedenlier, 2019). The key to a positive influence of teachers on a student’s engagement lies in
relationship-building between students and teachers (Bond & Bedenlier, 2019). Other essential
components of the teacher microsystem role include content expertise, technology acceptance,
feedback, presence, and support (Bond & Bedenlier, 2019). Additionally, Bond (2020) outlines
research supporting the opportunity for increased student-teacher relationships within a flipped
learning environment, as teachers are often able to spend more one-on-one time with students.
The mesosystem is the next component of the bioecological model of student engagement
and is a representation of the relationship between a student’s microsystem and exosystem (Bond
& Bedenlier, 2019). The socioeconomic background of a student is also a contributing factor to
the student’s mesosystem and the connection between the microsystem and exosystem (Bond &
Bedenlier, 2019). A student’s exosystem is comprised of institutional governance, national
curriculum, wider community, media, social services, extracurricular activities, employment,
family social networks, extended family, and institutional policy (Bond & Bedenlier, 2019). The
institution is an important component to promoting positive student engagement by improving
infrastructure and setting high expectations for students and staff (Bond & Bedenlier, 2019). The
exosystem contribution to student engagement is also relative to flipped learning in that teachers
should be provided ample professional development opportunities on both flipping and
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technology use in general as well as the widening of technology policies to facilitate increased
engagement through peer interaction and collaboration (Bond, 2020). The outermost circle of the
bioecological system model is referred to as the macrosystem and includes power, policy,
economics, political and social environment, history, digitalization, and culture (Bond &
Bedenlier, 2019). The incorporation of widespread technology throughout districts has had an
influence on student engagement as well as the investment in research and development for more
research projects to further study student engagement (Bond & Bedenlier, 2019). Furthermore,
the implementation of flipped learning as a component of increased technology use also requires
a change in pedagogy from a district level to support this method of 21st century learning (Bond,
2020).
This model introduced by Bond (2019) and further outlined by Bond and Bedenlier
(2019) provides a comprehensive view of all the factors that contribute to student engagement.
By breaking the factors into different systems, researchers are more easily able to focus on
individual systems and relate those to their studies. Much of the other research that has
referenced this theory was conducted by a combination of Bond and additional authors (Bond,
2019; Bond et al., 2020; Bedenlier et al., 2019). The initial model was framed around research of
parent influence within a student’s microsystem (Bond, 2019). Additional research by Bond et al.
(2020) examined the role of educational technology in relation to student engagement. A review
done by Bedenlier et al. (2020) examined affective, behavioral, and cognitive engagement and
disengagement as related to technology and made a case for grounding new research with wider
student engagement frameworks. Bond (2020) completed an additional systematic review of
flipped learning research in relation the bioecological model of influences on student
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engagement. Further research conducted by Bond and Bedenlier (2019) used this model to frame
their research on the way technology influences student engagement.
Academic Communities of Engagement (ACE)
The Academic Communities of Engagement framework is a model that “…describes a
student’s ability to engage affectively, behaviorally, and cognitively in an online or blended
course independently and with support” (Borup et al., 2020a). This model is particularly focused
on maximizing student academic engagement through learning support communities beginning
with students at the center of the model surrounded by the course community and then the
personal community (Borup et al., 2020a). The concluding level of the triangle is the
engagement necessary for academic success with the constructs of engagement (affective,
behavioral, and cognitive) at each individual point (Borup et al., 2020a).
The idea behind students placed in the middle of this model is that students have the
ability to engage independently while the two surrounding triangles are meant to “…fill gaps
between their independent ability and the engagement necessary for academic success…” (Borup
et al., 2020a, p. 809). The course community support system surrounds the independent
engagement of the student and according to Borup et al. (2020a), “…is organized and facilitated
by those associated with the course or program who have knowledge of course content,
expectations, and procedures” and includes peers and professionals with experience supporting
students in their learning (p. 816). Also, important to note, relationships formed from within the
course community often do not extend beyond the completion of the course, but in some
instances long-term relationships are formed in which that particular person eventually becomes
part of the personal community support. The personal community knows the student on levels
that are deeper than within the course community in that these people have knowledge of
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strengths, weaknesses, and interests of the individual student and typically include family and
friends but can also include social media network friends and tutors that assist students in their
learning. The contrast that exists between course community support and personal community
support is that the course community actors offer formal support while the personal community
actors provide informal support, but both sets of actors play a vital role in the overall academic
community of engagement of the individual student.
While this particular model has only been newly introduced in 2020, the original plan for
this model began as the adolescent communities of engagement (Borup et al., 2014). This initial
model differs from the updated model in that it now includes higher education students and not
just adolescents, expansion to also include blended learning environments, and the inclusion of
friends and social networks into the personal support community portion of the model (Borup et
al., 2020a). In more recent research, Borup et al. (2020b), identified keen support elements based
on engagement construct including instilling excitement for learning and developing
relationships to enhance affective engagement, monitoring and encouraging progress and
troubleshooting and orientating to encourage behavioral engagement, and instructing and
collaborating to improve cognitive engagement (Borup et al., 2020b). This particular research
also referenced the model in terms of helping course community members to understand their
responsibilities within the framework during Covid-19 pandemic learning (Borup et al., 2020b).
Mallillin et al. (2020) also framed their research using the ACE framework and found that once
students are aware of their academic support, they have a will to succeed, especially when given
support through the online learning process. Furthermore, many of the studies that used the ACE
framework as components of their research referenced the Covid-19 pandemic and the abrupt
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shift to digital learning in early 2020 (Borup et al., 2020b; Kim & Asbury, 2020; Mallillin et al.,
2020).
Literature Related to Student Engagement and Flipped Learning
Student Engagement
Engagement is widely accepted as a multi-dimensional construct within education
(Fredricks et al., 2004; Parsons et al., 2014; Skinner & Belmont, 1993; Wang et al., 2016; Yuan,
2020). Fredricks et al. (2004) states that student engagement is a multi-dimensional construct in
which the affective, behavioral, and cognitive components of engagement which are not
“…isolated processes but interrelated within the individual” (p. 61). Furthermore, student
engagement and disengagement are considered related concepts, but according to research by
Wang et al. (2019) these two concepts do not exist on the same continuum. Research by Wang et
al. (2016) also added a fourth dimension, social engagement, to the previously accepted
definition of the three constructs of engagement identified by Fredricks et al. (2004). According
to Wang et al. (2016), social engagement is defined as “…the quality of social interactions with
peers and adults, as well as the willingness to invest in the formation and maintenance of
relationships while learning” (p. 17). As summarized above, the definition of engagement varies
widely within education, however within this study, engagement was defined as a multidimensional construct consisting of affective, behavioral, cognitive, and social indicators
including but not limited to positive feelings and interest, participation, learning investment, and
positive social interactions that occurring during learning or instruction (Bond, 2020; Parsons et
al., 2014; Wang et al., 2016).
Affective engagement is also referred to as emotional engagement in some literature and
relates to both the positive and negative feelings students may have toward school, their peers,
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and their teachers (Fredricks et al., 2004). Affective engagement also relates to student interest
and passion for a particular subject or topic (Parsons et al., 2014). Even though affective factors
vary based on each individual student, factors like motivation, anxiety, self-esteem, and general
individual personality can all affect learning (Yuan, 2020). Behavioral engagement is often
observed as student participation which applies to not only classroom participation, but also
participation in social activities and other extracurriculars, as well as positive conduct and
involvement in learning and academic tasks (Fredricks et al., 2004). Behavioral engagement is
the most studied construct of student engagement and as Skinner and Belmont (1993) state,
behavioral engagement is typically interwoven with emotional engagement in that, “…children
who are engaged show sustained behavioral involvement in learning activities accompanied by
positive emotional tone” (p. 572). Of the engagement constructs, cognitive engagement is often
more difficult to study (Parsons et al., 2014). Cognitive engagement is defined as student
learning investment and is typically self-regulated and more prominent in intrinsically motivated
students who are more focused on learning goals rather than performance goals (Fredricks et al.,
2004). A more recently recognized construct of engagement, social engagement, is defined as
“…the quality of social interactions with peers and adults, as well as the willingness to invest in
the formation and maintenance of relationships while learning” (Wang et al., 2016). Social
engagement can also be further categorized into social-behavioral, social-affective, and socialcognitive domains (Fredricks et al., 2016). In the classroom, social engagement can include not
only active listening and discussion but also collaborative and supportive teamwork on group
tasks (Tuovinen et al., 2020). The importance that teenagers place on social relationships with
peers and with teachers likely contributes to the recent recognition of this fourth domain of
engagement and the future importance it may have on defining engagement.
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Impeding Student Engagement. Learner engagement can be impeded in a multitude of
ways by the individual student, peers, teacher, parents, and society (Bond, 2020; Bond &
Bedenlier, 2019; Fredricks et al., 2018; Wang & Eccles, 2012). Bond (2020) summarizes several
factors that can impede student engagement including unfamiliarity with technology and
struggling to learn the instructional approach of flipped learning specifically. Research
conducted by Bond and Bedenlier (2019) suggested that the design of learning activities that
involve peer communication and collaboration can also play a role in impeding student
engagement if the tasks are not used appropriately within the course. Wang and Eccles (2012)
also discuss the impact of rivalry and conflict within friendships and peer rejection as
contributing factors that can impede engagement in school. Another study also reported that
students are typically disengaged in teacher-centered classrooms when they passively receive
knowledge (Fredricks et al., 2018). Additional research by Bond (2020) also recommends
teachers create their own videos in a flipped learning environment specifically as using material
from other sources does not reinforce a connection between the teacher and student and can thus
impede student engagement. Furthermore, students in high school are also especially prone to the
effects of their relationships with teachers and parents, as students can become disengaged when
they do not feel supported at school (Wang & Eccles, 2012).
As students progress through their education, parental involvement also tends to decrease
and can lead to decreased student engagement in the classroom (Bond, 2020). Wang and Eccles
(2012) also cite hostile parenting environments as a contributing factor to decreased behavioral
engagement in school. Additionally, a negative attitude toward technology from the parent
perspective can also contribute negatively to student engagement (Bond & Bedenlier, 2019). For
example, sociocultural influences including the current political and social environment as well
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as outside stressors relating to employment, health, and family problems can impede engagement
and lead to disengagement.
Impeding Student Engagement in Science. The engagement of students in science can
be impeded through a teacher-centered classroom structure and lack of relation of content to the
real lives of students (Erdogan et al., 2011; Granger et al., 2012; Wu & Huang, 2014). Teachercentered science classrooms “…facilitate learning through repetition or practice and does not
require, or in most cases allow for, student generation of ideas or questions….neither the prior
knowledge nor interests of the students are considered (Erdogan et al., 2011, p. 1314).
Additionally, in another study by Wu and Huang (2014), in the teacher-centered science class, a
majority of questions were prompted by the teacher and what followed was simple question and
answer responses by the students. If students are not given opportunities to describe their ideas
and engage in conversation, they are not as likely to feel engaged in the class content and
develop the inquiry skills important to science engagement and learning (Wu & Huang, 2014).
Furthermore, Granger et al. (2012) stated that in teacher-centered classrooms, “…the
instructional goal is to help students know scientific explanations, which is only part of the first
aspect of scientific proficiency” (p. 105). Within secondary science courses, interest is also a
large contributing factor to the degree of student engagement with the content; however, student
engagement tends to decrease in general once students reach secondary courses due to a lack of
interest (Osborne et al., 2003). The lack of relation of course content to meaningful activities is
also thought to be a contributing factor to the drop in science engagement that typically begins in
middle school (Lawson & Lawson, 2013).
Promoting Student Engagement. Student engagement can also be promoted in many
ways through teacher support, peer support, student-centered instructional approaches, and the
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ability to relate classroom content to real life (Bond & Bedenlier, 2019; Fredricks et al., 2018;
Wang & Eccles, 2012). Many studies stress the importance of positive teacher relationships in
promoting student engagement (Fredricks et al., 2018; Gobert et al., 2015; Sinatra et al., 2015;
Skinner & Belmont, 1993; Wang & Eccles, 2012). According to Bond and Bedenlier (2019),
supportive and invested teachers that have strong relationships with students also contribute
positively to student engagement. Furthermore, the results of one study by Wang and Eccles
(2012) suggested that “…supportive teachers play a particularly important role in reducing the
declines in school compliance, sense of school identification, and subjective valuing of learning
at school across the secondary years” (p. 890). Additionally, Parsons et al. (2014) summarizes
that by maintaining a positive social environment in the classroom and by showing they care,
teachers can further contribute to engagement in their classrooms. Fredricks et al. (2018) also
noted that female students view personal relationships with teachers as an essential component to
their engagement. The ability to interact with peers can not only help develop deeper learning but
also contribute to student engagement in the classroom through opportunities for collaborative
learning (Bond & Bedenlier, 2019). According to Wang and Eccles (2012), when students are
supported and accepted by their peers, they also develop higher levels of satisfaction in school.
Lo and Hew (2017a) also found peer collaboration and effective relationship building to be an
important factor to promoting student engagement. A summary of research by Bond (2020) also
referenced the contribution of group learning activities to an increase in student engagement in
other classes and in extracurricular activities.
The involvement of students in their own learning is another important contributing
factor to promoting student engagement in that students “…become more aware of and
responsible for their own learning, which provides self-confidence, self-awareness,
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responsibility, and autonomy” (p. 109). According to Parsons et al. (2014), classroom tasks that
are authentic, collaborative, allow student choice, and challenge students appropriately are those
that will engage students the most. In another study, both girls and boys felt they were more
engaged in more student-centered classrooms with hands-on learning, group work, and problemsolving activities (Fredricks et al., 2018). Additionally, students reported that discussing ideas
with their peers led to higher levels of engagement and frequently reported feeling disengaged
during teacher-led instructional time (Fredricks et al., 2018). When students have the ability to
relate the content to real life, they are more likely to be engaged in the content (Bond &
Bedenlier, 2019; Fredricks et al., 2018). As Bond and Bedenlier (2019) state, “designing
meaningful learning activities is essential, relating directly to students and/or content” (p. 6).
Bond (2020) also argues that when students are able to create their own material for peers, their
engagement is increased as the activity is authentic and meaningful to them. Fredricks et al.
(2018) also found in their research that many students felt they had increased engagement
“…when instruction was personally relevant and when they had the opportunity to apply the
content to real-world issues” (p. 278).
Promoting Student Engagement in Science. Within science education in particular, there
has been a shift from acquiring knowledge to engaging in science practices that foster inquiry to
improve student engagement (Ryu & Lombardi, 2015). To further promote engagement in
science, activities should be hands-on and involve self-directed learning and collaboration
(Hampden-Thompson & Bennett, 2013). An additional multi-nation study conducted by Lyons
(2006) found that science engagement was improved when contemporary issues were discussed,
and student voice was integrated into learning. The opportunity for student choice on
assignments, labs, and culminating projects has also been found to increase autonomy which
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subsequently increases engagement (Schmidt et al., 2018). Cultivating student interest in science
is also an important component for increasing engagement (Shumow et al., 2013). Furthermore,
Nelson (2008) identified four key components of interactive engagement in biology specifically
including “…extensive structure of learning tasks by the teacher, strongly interactive studentstudent execution of the tasks, effective debriefing or other assessments that provide prompt
feedback to the teacher…and instructional modifications by the teacher that take account of this
feedback” (p. 215).
Technology as Related to Engagement. In general, technology has been found to
increase student engagement in many cases. Based on research conducted in a post-secondary
setting, “…providing ongoing support to enable students’ actual use of technology, as well as
ensuring instructor presence throughout the course, has been seen as a crucial element for
engaged students” (Bond & Bedenlier, 2019, p. 8). Furthermore, Taylor and Parsons (2011)
report that increased classroom technology access “…increases aspects of student engagement,
such as taking initiative and responsibility for learning, using resources wisely, time on-task, and
having interest and desire to pursue information and learn in and beyond the classroom” (p. 15).
Also noteworthy is that many of today’s learners consider the use of technology a natural way of
life and may expect daily technology use in their classrooms (Günüc & Kuzu, 2014). For these
students, the use of technology in the classroom forges connections with experts in a field of
chosen study and allows for easy access of relevant course content (Taylor & Parsons, 2011).
Even so, according to Bond et al. (2020), “…technology plus students equals engagement…” is
not necessarily the case in all instances (p. 4). In some cases, “…misalignment between teacher
and student expectations of technology use may lead to students’ disengagement in learning”
(Howard et al., 2016, p. 2). Additionally, in another study, surveyed students reported that when
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teachers fail to effectively integrate technology, they become disengaged in the class (Günüc &
Kuzu, 2014). Bond and Bedenlier (2019) also argue that the use of educational technology needs
to be meaningful and related to their real lives and be able to be used without causing anxiety for
the student. As is evidenced above, a connection to real life for students through the use of
technology is likely an essential component for increasing engagement.
Secondary Science Engagement. Student engagement in science can be impacted
differently than in other subjects (Ateh & Charpentier, 2014; Fredricks et al., 2018; Sinatra et al.,
2015). As Sinatra et al. (2015) summarizes, “Many factors may impact engagement differently in
science than in other domains, including epistemic cognition and involvement in scientific and
engineering practices, misconceptions, topic emotions, attitudes, and gender and identity issues”
(p.4). Because the epistemic cognition of students relates to their beliefs, theories, and concepts
about knowledge, the controversial topics often discussed in science can affect how a student
engages in the science classroom (Sinatra et al., 2015). Misconceptions in science are especially
prevalent as compared to other subjects and is thought to be contributed to the fact that
oftentimes the experiences and perceptions of students contrast with science conceptions.
Attitudes and emotions of students in science are also found to contribute to engagement in a
variety of ways including mistrust for science, misconceptions about science, and conflictions
with political or religious beliefs of students which has been found to be more prevalent than in
other courses. In addition, science engagement has been found to gradually decrease as students
reach higher grade levels and within this data, female students have been found to have even less
science engagement than their male counterparts (Ateh & Charpentier, 2014). Furthermore,
female students place more value on the development of personal relationships with the teacher
as a contributing factor to science engagement (Fredricks et al., 2018).
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There also exists a significant difference between science and school science, as students
are often interested in science topics that are most relevant to them but have a hard time
engaging in school science course topics if they cannot relate these topics to their own lives
(Osborne et al., 2003). Equally important “…emotions play a significant role in science learning,
particularly when students’ ideas come into conflict with course content” (Sinatra et al., 2015, p.
5). Student interest in a topic also plays a large role in science engagement and can help
contribute to high levels of short-term situational engagement (Abrahams, 2009). As Fredricks et
al. (2018) found in their study, students reported higher levels of engagement when the
classroom content was applicable to real-world issues and relevant on a personal level to the
students. As Ateh and Charpentier (2014) concluded, when students participate in interesting
tasks that help create personal connections, they are genuinely engaged in the content.
Regarding the multiple constructs of engagement, Schmidt et al. (2018) noted that
behavioral engagement is directly related to affective and cognitive engagement in science and
found behavioral engagement to be higher only when affective and cognitive engagement levels
were also high. The Next Generation Science Standards, released in 2013, have also helped
guide the movement toward deeper engagement within science courses in grades K-12 (Bybee,
2013). These standards emphasize asking questions, developing models, analyzing data,
constructing explanations, and argumentation among other practices which drastically changed
the manner in which students engage with the science content they learn (Bybee, 2013). These
new science standards have also caused a shift in education as students no longer focus on
simply learning the content, but instead must focus on how to engage with the content on a
deeper level (Ryu & Lombardi, 2015). Schmidt et al. (2018) referenced laboratory tasks as
having the potential for high levels of engagement in science; however, they also found that
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although labs are entertaining to students, they rarely fully engage students. Many labs tend to be
‘cookbook labs’ that students do not feel require as much effort because these labs are typically
pre-designed with step by step instructions in which students verify previously communicated
information without developing a conceptual understanding of the topic (Wenning, 2004).
Additionally, when students are given the opportunity to choose their framing (i.e., topic choice
or task) in a science class, they are more likely to be fully engaged versus just having a choice of
materials or time (Schmidt et al., 2018). As Fredricks et al. (2016) concluded, students thought
student-centered classroom environments had higher levels of engagement as they were able to
actively connect to the real world and problem-solve in contrast to a teacher-directed learning
environment where students reported higher levels of disengagement. Additionally, HampdenThompson and Bennett (2013) found that self-directed learning and collaborative work with
peers was found to engage students the most in science, which is also supported by the Next
Generation Science Standards.
Biology Student Engagement. Student engagement within biology specifically is one of
the least studied courses as related to student engagement, with secondary biology research being
almost nonexistent as compared to post-secondary research. In one study, Tanner (2013)
discusses the topic of classroom equity and how it relates to teaching all students present in class,
not just the students already engaged. She continues to define equity within a biology classroom
as an environment where “…all students have opportunities to verbally participate, all students
can see their personal connections to biology, all students have time to think, all students can
pose ideas and construct their knowledge of biology, and all students are explicitly welcomed
into the intellectual discussion of biology” (Tanner, 2013, p. 322). In order to promote
engagement in a science classroom that is inclusive to all learners, Tanner (2013) recommends a
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multitude of strategies that encourage participation of all students, cultivate divergent biological
thinking, and build an inclusive classroom community for all students including wait time,
random calling, integration of culturally diverse and relevant examples, not judging responses,
and establishing classroom community norms among others which contribute to increased
engagement of all students in the classroom.
In another study conducted by Lysne et al. (2013), the researchers found that authentic
experiences in biology provide a greater incentive for student engagement within the course and
with the content as a whole. Surveyed students reported that going out in the field to see biology
in action when possible or “bringing the outside in” to make the classroom more like an
experience would improve their engagement in the biology course (Lysne et al., 2013, p. 17).
Tanner (2013) notes that many students in biology courses are “…biologically naïve [and] may
need more time to think and talk about biological concepts” (p. 323). On the other hand, Nelson
(2008) proposes four key strategies for teachers to further engage students in biology including:
“…extensive structuring of learning tasks by the teacher, strongly interactive student-student
execution of tasks, effective debriefing or other assessments that provide prompt feedback to the
teacher as to the extent that the intended learning succeeded, and, finally, instructional
modifications by the teacher that take account of this feedback” (p. 215).
Measuring Engagement. When researchers measure engagement, typically data is
collected via observations, interviews, and surveys. In studies focused on student engagement,
the use of indicators is a common occurrence during the collection of data (Bond et al., 2020;
Bond & Bedenlier, 2019; Fredricks et al., 2016; Wang et al., 2019). These previously referenced
studies have focused primarily on affective, behavioral, and cognitive engagement indicators.
According to Bond and Bedenlier (2019), an indicator is defined as “…indicating or being a
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manifestation of student engagement and is expressed – and eventually observable and
measurable – through cognitive, affective, or behavioral action or reaction” (p. 2). A newly
recognized fourth dimension, social engagement, has also been observed by some in their
research (Bond 2020; Fredricks et al., 2016; Tuovinen et al., 2020; Wang et al., 2016).
Engagement Indicators. In research, indicators of engagement are typically broken into
the separate constructs of affective, behavioral, cognitive, and social indicators. Affective
engagement is also often referred to as emotional engagement and includes indicators such as
enjoyment, interest in a class, and excitement (Bond, 2020; Fredricks et al., 2016). Other
indicators of affective engagement have included working with peers on collaborative projects or
assignments, interacting with peers and teachers during discussions or games, and sharing ideas
with the class (Fredricks et al., 2016). However, Wang et al. (2016) noted that “…adolescents
viewed engagement in social domains as an integral part of their learning in math and science
classrooms” which has led researchers to acknowledge a fourth domain that separates some of
the previously accepted affective engagement indicators as social engagement indicators instead
(p. 17). In terms of social engagement indicators, Tuovinen et al. (2020) notes that these
indicators can include “…engaging in discussion or listening to one’s peers but also can include
working cohesively, respectfully, and supporting other students’ learning” (p. 2). Fredricks et al.
(2004) acknowledged that behavioral engagement is typically defined in three ways: positive
conduct, involvement in learning and academic tasks, and participation in school-related
activities. Behavioral indicators include things like student participation, on-task behavior, and
effort (Fredricks et al., 2016). Involvement in school activities, asking questions when a student
does not understand, and contributing to what is being learned in class are also common
behavioral indicators (Wang et al., 2019). In regard to cognitive engagement indicators,
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commonly acknowledged indicators include critical thinking, applying and connecting ideas, and
trying to understand and process ideas (Fredricks et al., 2016). Bond (2020) also noted selfefficacy, self-regulation, and critical thinking skills as indicators of cognitive engagement.
A comprehensive study by Bond et al. (2020) further examined research from 243 studies
and found that behavioral engagement was documented the most and cognitive engagement was
documented the least of the multiple constructs of engagement. According to the research, the
top ten engagement indicators in these studies included: participation, achievement, positive
interactions, enjoyment, learning from peers, deep learning, self-regulation, confidence, positive
attitude toward learning, interest, motivation, and enthusiasm (Bond et al., 2020). However,
social engagement was not discussed in these studies, so there exists a significant gap in the
research and a need for more research to be conducted regarding social engagement. A detailed
list of each engagement indicator separated by domain can be found in Table 1.
Table 1
Engagement Indicators by Construct
Affective Engagement

Behavioral Engagement

Cognitive Engagement

Social Engagement

•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•

•
•

•

Enthusiasm
Satisfaction
Curiosity
Interest
Enjoyment
Pride
Confidence
Desire to do well
Positive learning
attitude

•

Effort
Study habits
Class participation
Attendance
Staying on-task
Focus
Homework completion
Positive conduct
Assuming
responsibility
Asking for help

•
•
•
•
•
•

Integrating ideas
Doing extra to learn
more
Self-efficacy
Preference for
challenging tasks
Critical thinking
Setting learning goals
Reflection
Justifying decisions

•
•
•
•

Positive
interactions with
peers
Positive
interactions with
teacher
Helping peers
Collaboration
Building on
other’s ideas

Note. Engagement indicators listed are derived from Bond et al. (2020) and Wang et al. (2016).
Disengagement Indicators. Research cannot be examined regarding engagement without also
acknowledging disengagement. The literature in general tends to address positive engagement,
so literature on disengagement is not as prevalent (Bond et al., 2020). Or in some cases,
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disengagement is assumed to simply be “…the absence of engagement, which fails to take into
account the range of ways that student can express disengagement” (Wang et al., 2019, p. 592).
However, some researchers have examined both engagement and disengagement separately by
individual construct (Bond, 2020; Bond et al., 2020; Fredricks et al., 2016; Wang et al., 2019). In
an analysis by Bond et al. (2020) of 243 studies on engagement, the three most reported
indicators of disengagement across all domains included: frustration, opposition, and
disappointment. For affective indicators of disengagement specifically, Fredricks et al. (2016),
noted negative emotions including anger, confusion, and feelings of being overwhelmed as
affective indicators. In addition, Wang et al. (2019) noted that students may be worried,
overwhelmed, or irritated by school indicating affective disengagement. Bond (2020) also
referenced frustration as the most frequent affective disengagement indicator which includes
frustration with technology, frustration with peers, and frustration with teacher directions.
Behavioral disengagement includes indicators such as lack of participation, inattentiveness, and
unpreparedness for class (Fredricks et al., 2016). In the analysis of other research, Bond (2020)
found that the most prevalent behavioral disengagement indicator was that of task incompletion.
Indicators of cognitive disengagement have been acknowledged by multiple studies and include
unwillingness to complete classroom tasks or out of class assignments, confusion on a topic or
assignment, giving up easily, and mindlessly completing tasks (Bond, 2020; Fredricks et al.,
2016; Wang et al., 2019). Furthermore, cognitive disengagement also includes students
“…prioritizing finishing homework fast over doing homework well” (Wang et al., 2019, p. 597).
In another study by Fredricks et al. (2016), cognitive disengagement also presented itself in
students as surface-level cognitive engagement in which students only memorize information
short-term rather than studying to understand the material long-term. Indicators of social
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disengagement were rarely discussed in the literature as this construct has been newly recognized
as a construct of engagement. However, in one article, social disengagement of students can be
indicated by “…passive unwillingness toward collaborative learning and withdrawal from social
situations” (Tuovinen et al., 2020). One study conducted by Wang et al. (2019) did specifically
reference social disengagement indicators including not caring about school or not feeling
noticed by people at school and not placing value on peer interactions as an important
component of school. A detailed list of each disengagement indicator separated by domain can
be found in Table 2.
Table 2
Disengagement Indicators by Construct
Affective
Disengagement
•
•
•
•
•
•
•

Boredom
Anger
Disinterest
Self-blame
Frustration
Worry/anxiety
Overwhelmed

Behavioral
Disengagement
•
•
•
•
•
•
•

Procrastination
Absences
Inattentive
Restlessness
Distracted
Unprepared
Task incompletion

Cognitive
Disengagement
•
•
•
•
•
•

Aimless
Unwilling
Apathetic
Helpless
Objective
Hopeless

Social
Disengagement
•
•
•
•
•

Working alone
during group work
Withholding of
personal ideas
Negative peer
interactions
Negative teacher
interactions
Withdrawal during
collaborative time

Note. Disengagement indicators above are derived from Bond et al. (2020) & Wang et al. (2016).
Learning Environments
As classrooms continue the shift toward technology-enhanced learning environments, the
way students learn from their teachers has also changed. With the push toward student-centered
learning, teachers have turned to technology to enhance their content delivery and moved away
from a teacher-centered method of instruction (Hwang et al., 2015). Within today’s secondary
classrooms, there are two terms frequently used to describe learning environments and
instructional methods: teacher-centered learning and student-centered learning. In addition, the
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student-centered learning environment of a science class in particular differs from that of other
courses. What follows is a more detailed summary of each of these terms and a discussion of the
flipped classroom as related to these instructional methods.
Teacher-Centered Learning Environment. In this type of learning environment,
learning is often restricted to the whiteboard via teacher lecture or assignments through the
textbook (Subramaniam & Muniandy, 2019). Previous science standards have placed an
emphasis on learning the facts; however, the move toward the Next Generation Science
Standards has placed a higher emphasis on “…practice and experience and strengthening
students’ comprehensions of core concepts” (Chen et al., 2019, p. 1). Still, in teacher-centered
classrooms where face-to-face learning primarily occurs, an emphasis on content and scientific
knowledge continues to be the primary focus of science which implies to students that taking
notes and memorizing facts is more important than actually understanding the content (Chen et
al., 2019). The teacher is often referred to as the ‘sage on the stage’ in this learning model and
students are therefore passive receivers of course content (Demirel, 2016; Hwang et al., 2015). Li
et al. (2014) also notes that in the traditional learning environment, the teacher is the main focus
and students passively record information and think independently as they listen with little to no
interaction or discussion. Furthermore, a significant disadvantage of this format is that students
rarely have the chance to discuss or interact with the content on a deeper level because such a
significant amount of time is spent listening to teacher lectures (Demirel, 2016).
Student-Centered Learning Environment. In a student-centered learning environment,
students take on the responsibility for their own learning. In this model of learning, students are
generally engaged in active learning which is defined by Erbil (2020) as “any teaching method
that engages students into the learning process” (p. 1). As Li et al. (2014) notes, learner-centered
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classrooms have a greater focus on the learner’s ability in which students must fully participate
in the course to learn the content via proven instructional methods such as active and cooperative
learning. Demirel (2016) also mentions that when students become responsible for their own
learning, they develop self-confidence, self-awareness, responsibility, and autonomy as a result
of active involvement in the learning process. This student-centered learning environment can
also be expressed through a blended learning environment in which online and in-class tasks are
combined for a culminating understanding of the topic (Gunn, 2013). As Hu and Li (2017) note,
“the internet has flexibility, mobility, and convenience in information acquisition, storage,
delivery, and sharing” (p. 39). Furthermore, Gunn (2013) points out the opportunity for
differentiation within the blended learning model in that accelerated students have the
opportunity to reinforce course content and students needing more practice can utilize the time
for remediation. The classroom design of many student-centered learning environments also
utilizes some form of the flipped classroom for content delivery (Bishop & Verleger, 2013;
Demirel, 2016). Also, important to note is that active learning frequently occurs within the
flipped learning model and often leads to problem-solving activities as students collaborate
socially with their peers (McLeod, 2019).
Science Student-Centered Learning Environment. The introduction of the Next
Generation Science Standards (NGSS) has drastically altered the way science is taught in
classrooms which has resulted in a transformation in the role of the teacher (NGSS, 2013). With
a shift toward connecting ideas in science rather than the memorization of facts, teachers have
had to change the way they design course curriculum and content delivery (Hogan, 2019a). The
shift from teachers as the central communicator in the classroom to a student-driven inquirybased environment is largely in part to the three dimensions of NGSS consisting of disciplinary
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core ideas, science and engineering practices, and crosscutting concepts (NGSS, 2013). Because
science courses are more inquiry-driven than other subject areas, the implementation of a
student-centered learning environment is becoming an essential component of science education
(Hogan, 2019b). As a result, this move toward a student-centered classroom within science
education has more of a focus on understanding individual student interests, guiding students in
scientific inquiry, and sharing a responsibility for learning with students (Erdogan et al., 2011).
Flipped Learning Environment. The widely accepted general understanding of the
flipped classroom is that interactive group learning facilitated by the teacher occurs during class
time and individual, technology-based instruction via lecture videos occurs at home (Bergmann
& Sams, 2012; Bishop & Verleger, 2013; Demirel, 2016). Thus, the role of the teacher shifts
from the traditional delivery method of lecture to that of a helper that circulates and engages in
conversation and discussion with students to encourage deeper content understanding and
application (Bergmann & Sams, 2012).

While today’s concept of the flipped classroom has

only been an educational trend for the last decade, prior to the introduction of flipped learning
concept by educators Jonathan Bergmann and Aaron Sams, educators were already
experimenting with methods to change the traditional classroom approach (Loveless, 2020). The
first recognized version of ‘flipping’ was done by physicist, Eric Mazur, in 1990 when he
assigned outside readings as homework and held group discussions and other active learning
activities during class (Loveless, 2020). The modern version of the flipped learning model began
in 2007 but was predated by the free software movement of the early 1990’s which paved the
path for the use of YouTube, among other free software, to make teacher-created videos
available for student viewing (Bishop & Verleger, 2013). The founding of Khan Academy in
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2006 where teachers could assign students videos and practice exercises further lead the way for
Bergman and Sams’ concept of the flipped classroom (Bishop & Verleger, 2013).
The concept of flipped learning differs from the flipped classroom definition in that
flipped learning has a larger focus on engaging students using effective learning methods during
classroom time (Hwang et al., 2015). As the Flipped Learning Network (FLN) (2014) states,
flipped classroom and flipped learning are not interchangeable terms, “…flipping a class can, but
does not necessarily, lead to flipped learning”. Flipped learning instead focuses more on the
methodologies that teachers use. The ability of students to engage in peer interactions as well as
student-teacher interactions helps students “…become more aware of and responsible for their
own learning, which provides self-confidence, self-awareness, responsibility, and autonomy”
(Demirel, 2016), p. 109). Hwang et al. (2015) further suggests that flipped learning is a higher
level of the flipped classroom. As a result, the most widely accepted definition of flipped
learning is defined by the FLN (2014) as, “…a pedagogical approach in which direct instruction
moves from the group learning space to the individual learning space, and the resulting group
space is transformed into a dynamic, interactive learning environment where the educator guides
students as they apply concepts and engage creatively in the subject matter” (p. 1).
Furthermore, the concept of flipped learning focuses on four main pillars: flexible
environment, learning culture, intentional content, and professional educator (Demirel, 2016;
FLN, 2014). The first pillar, flexible environment, emphasizes a flexible learning space for
students to work according to the day’s task (independent work or group work) and also flexible
timelines for student learning expectations. Learning culture, the second pillar, forces students to
be actively involved in constructing knowledge rather than the passive learning style of the
traditional classroom. Within the flipped learning model, teachers must ensure they maximize
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classroom time and as a result decide what content will be taught and in what manner, which
summarizes the third pillar, intentional content. The fourth and final pillar, professional educator,
places emphasis on the need for a classroom teacher to still be present. Many critics argue
flipping the learning of students reduces the need for a classroom teacher; however, in the
flipped learning model, teachers play an important role as they often provide continuous
feedback to students and guide student learning. The combination of the implementation of these
four pillars within flipped learning encourages students to be responsible for their own learning,
and as a result “…learning becomes the goal of flipped learning, not ‘teaching’” (Demirel, 2016,
p. 111). A diagram of the flipped learning model can be found below in Figure 5.
Figure 5
Flipped Learning Pillars

Note. The four pillars of flipped learning (FLN, 2014).
Flipped Classroom Affordances
Within the current body of research that exists on flipped learning, three common themes
emerged: student achievement, student perspectives, and student engagement. Researchers that
primarily focused on student achievement found students in flipped learning environments had
greater gains than their peers in traditional classrooms (Barkley, 2015; Bhagat et al., 2016;
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Heyborne & Perrett, 2016; McCleery, 2015). A majority of flipped studies focus on student
perspectives of the flipped learning model and found that student attitudes regarding this model
are generally positive including the opportunity for individual teacher attention, contribution to
self-learning skills, and more time for peer interaction (Inan et al., 2019; Limniou et al., 2018; Lo
& Hew, 2017a; Lo & Hew, 2017b; Long et al., 2013; Nouri, 2016; Xiu et al., 2018). On the
contrary, students did express negative opinions of flipped learning including watching boring
videos, being alone during learning, the inability to ask questions during videos, and a lack of
alignment between classroom activities and content covered in at-home videos (Inan et al., 2019;
Lo & Hew, 2017a; Lo & Hew, 2017b; Nouri, 2016). The research on student engagement is the
most limited of the three themes and a majority of researchers concluded no differences in
engagement and many only studied behavioral engagement, rather than the multidimensional
construct that exists within the concept of student engagement (Hodgson et al., 2017; Smallhorn,
2017; Subramaniam & Muniandy, 2019; Thompson & Ayers, 2015). What follows is a detailed
synopsis of the literature as related to these three themes.
Student Achievement. Many researchers have been interested in whether the flipped
classroom improves student achievement since the movement started. In a study done by Barkley
(2015), the researcher sought to determine if student achievement would be improved from
increased instructor face-to-face time with students and found that the students in the flipped
classes had higher grades likely due to more personalized interaction with the professor and more
student involvement in the course. Other research regarding college student achievement focused
on measuring learning gains in traditional lecture versus the flipped classroom format
(Heyborne & Perrett, 2016) and if using flipped videos better accommodates the learning styles
of millennials in the flipped classroom (McCleery, 2015).
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High school studies on flipped classroom achievement focus on differences in student
achievement scores and classroom performance overall (Bhagat et al., 2016). High school math
students were found to perform much better than their peers in the flipped classroom, with lowachieving students having the greatest gains when compared to their peers in a traditional
classroom (Bhagat et al., 2016). The studies previously mentioned regarding student
achievement within the flipped classroom all cite a lack of research specifically on whether the
achievement of students is improved in a flipped versus traditional classroom (Barkley, 2015;
Bhagat et al., 2016; Heyborne & Perrett, 2016; McCleery, 2015).
Student Perspectives. A majority of flipped classroom research focuses on student
perspectives of the flipped classroom. One study mentioned that students are often given videos
to watch and must learn on their own time yet cite teacher facilitation is still necessary for proper
learning to occur (Limniou et al., 2018). In this particular study, Limniou et al. (2018) found that
students wanted their teachers to still be actively involved in the learning process within the
classroom and that simply assigning technology was not enough. In another critical review study
by Lo & Hew (2017), student attitudes were found to be mixed regarding the flipped classroom
and students felt as if this method of instruction still needs to be improved.
Another study chose to examine both student and teacher perceptions of the flipped
classroom. This study allowed researchers to examine multiple components of the flipped
classroom model and found that flipping the classroom was beneficial to the students and created
a better active learning environment within the classroom (Long et al., 2013). Research by Nouri
(2016) reported a correlation between student perceptions of the flipped classroom and better
student engagement through active learning within the classroom. This study also found the
perceptions of low-achieving students to be especially positive regarding engagement and active
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learning within the classroom (Nouri, 2016). The research done by Xiu et al. (2018), found that
students had ‘mildly positive’ attitudes about the flipped classroom, but these students felt as if
they were not learning as much as they would be if they were doing rote memorization activities
(Xiu et al., 2018).
Student Engagement. The traditional lecture methods of the past alienate today’s 21st
century learners and increasing engagement has become an important component of the daily
class structure (Roehl et al., 2013). For this reason, many researchers have chosen to examine
student engagement as related to the flipped classroom model. A majority of studies compare
student engagement in a traditional classroom versus a flipped classroom. One study compared
student engagement at intervals during the lesson as well as overall lesson engagement (Hodgson
et al., 2017). Hodgson et al. (2017) did not find a significant difference in student engagement
between the two classroom models, but also only collected observational data and did not
interview students individually which was a limitation that could have impacted these results.
Another study approached student engagement from a different perspective of decreased lecture
attendance in college classes due to a lack of engagement (Smallhorn, 2017). Smallhorn (2017)
also found that there is not a significant difference in academic success between the two class
types but did note that student attitudes toward the flipped classroom became increasingly
positive over the course of the study.
An additional college-based study on the flipped classroom sought to understand student
engagement based on four constructs: behavioral, agentic, cognitive, and emotional
(Subramaniam & Muniandy, 2019). These researchers administered several Likert scale surveys
to measure engagement as related to each of the constructs including behavioral questions
addressing items such as paying attention and participating, agentic questions such as those
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relating to self-advocacy and expressing preferences, cognitive questions including items such as
connecting learning to experiences and taking responsibility for one’s own learning, and
emotional questions consisting of items that address interest and excitement (Subramaniam &
Muniandy, 2019). Despite the comprehensive list of questions asked, Subramaniam and
Muniandy (2019) did not find a significant difference in student engagement; however, they did
reference students being ‘highly engaged’ in the flipped classroom. Another college study
focused on athletic training students and their unpreparedness to enter the world of athletic
training from a lack of active learning in the classroom (Thompson & Ayers, 2015). This
research focused on the value of student engagement within the classroom and did find that
students valued the flipped lectures (Thompson & Ayers, 2015).
Summary and Conclusions
The concept of student engagement has continued to expand within educational research.
What started as just a general, single dimension, student engagement has evolved more recently
into a multiple construct topic that includes affective, behavioral, cognitive, and social
engagement. There is a significant amount of research available on student engagement (Bond et
al., 2020; Bond & Bedenlier, 2019; Fredricks et al., 2016; Wang et al., 2019) and there is also a
plethora of research that provides a comprehensive list of indicators to measure student
engagement which is provided by several prior studies (Bond, 2020; Bond et al., 2020; Fredricks
et al., 2004; Fredricks et al., 2016, Fredricks et al., 2018; Wang et al., 2016). Despite the fact that
the flipped classroom model is still considered a relatively new topic to education, there are also
substantial amounts of studies regarding flipped learning (Bishop & Verleger, 2013; Demirel,
2016; Hwang et al., 2015). The research that exists regarding flipped learning focuses on three
main topics, student achievement, student perspectives, and student engagement within a flipped
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learning environment. Of this research, a vast majority focuses on using this instructional model
in a post-secondary classroom. Within the research that has a focus on the secondary classroom,
most studies focus on student achievement (Barkley, 2015; Bhagat et al., 2016; Heyborne &
Perrett, 2016) and student perspectives (Limniou et al., 2018; Lo & Hew, 2017; Nouri, 2016).
Furthermore, the research that exists on student engagement as related to a secondary flipped
learning environment tends to either examine student engagement in general or only study the
three main constructs of engagement (affective, behavioral, and cognitive) without
acknowledging the new fourth construct of social engagement (Hodgson et al., 2017; Roehl et
al., 2013; Thompson & Ayers, 2015). More research is needed to better understand the multiple
constructs of student engagement as related to a flipped secondary biology classroom. Also, to
my knowledge, there is no known research that has examined all four constructs of engagement
as related to the flipped biology classroom, thus providing the basis for the need for my research
topic. What follows in Chapter 3 is an overview of the mixed methods approach to further
exploring the multiple constructs of student engagement as related to a flipped learning
environment.
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Chapter 3: Methodology
The purpose of this mixed methods study was to investigate the affective, behavioral,
cognitive, and social engagement of high school Honors Biology students within a flipped
learning environment. This chapter begins with a brief review of the research design and
rationale as well as a summary of the researcher’s role in this study. A detailed summary of the
methodology will also be provided including participant selection, instrumentation, procedure,
and a data analysis plan. The chapter will conclude with a discussion of issues of trustworthiness
which also includes ethical considerations and IRB approval information.
Research Design and Rationale
The research tradition used in this study was mixed methods research in which the
methods, philosophy, and research design orientation of both qualitative and quantitative
methods were used (Creswell & Clark, 2011). This research method was chosen in order to
better triangulate the data and provide a completeness to the area of inquiry (Bryman, 2006). A
qualitative study would have only addressed a small sample size and been personal in nature but
would not have provided the larger data set a student survey would have provided to triangulate
the results (Stake, 2010). In contrast, a strictly quantitative study would have provided a
description of trends through the use of a larger sample size but would have lacked the personal
nature of observation and interview data needed to provide a more detailed look at the types of
student engagement (Creswell & Creswell, 2018). As a result, a mixed methods study was the
best approach as it allowed for the collection of data from personal interviews and observations
and the broader data set that came from a survey to be combined to provide a more
comprehensive picture of all four constructs of student engagement (Creswell & Plano Clark,
2011). Therefore, a convergent parallel design in which the qualitative and quantitative data were
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collected concurrently, analyzed separately, and then combined during the data interpretation
phase was able to provide an inclusive view of the four constructs of student engagement within
a flipped learning environment that was best suited to this particular study. A graphic of the
sequence of the design is provided in Figure 6. Furthermore, the primary approach was deductive
in nature as prior research and theory regarding student engagement was explored before
examining student engagement within a flipped learning environment (DeCarlo, 2018).
Consequently, this study was comprised of a mixed methods research question as well as both
qualitative and quantitative research questions. The mixed methods research question was: What
types of engagement occur during the in-class component of a flipped learning environment?
The quantitative research question was: What are student perceptions of engagement in a flipped
learning environment based on the dimensions of engagement (e.g., affective, behavioral,
cognitive, and social)? The qualitative research question was: How do high school Honors
Biology students affectively, behaviorally, cognitively, and socially engage during the in-class
component of a flipped learning environment?
Figure 6
Convergent Parallel Mixed Methods Design

Note. A graphic of the convergent parallel mixed methods design (Creswell & Plano Clark
2011).
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Role of the Researcher
I chose to conduct my research in a previous co-worker’s biology classroom so as to
avoid any conflict of interest with the students in my classroom, particularly because I also flip
my classroom and my students are aware of my passion for this instructional method. If I were to
observe my own students, they may have behaved or answered questions the way they thought I
wanted them to, rather than acting and responding independently. By conducting research on
another teacher’s classroom, to my knowledge, I did not have a direct relationship to any of the
participants that could have contributed to a conflict of interest. The close friendship between the
teacher and the researcher also placed the researcher in the role of a key influencer and allowed
for open communication and trust (Guillemin & Heggen, 2009). Also, important to note was the
approach of the researcher as strictly an observer, versus a participant observer. The role of the
researcher as an observer was ideal in that direct interaction between the researcher and students
being observed was not necessary to collect the data (Guest et al., 2013). Because participant
observers are often embedded in the entire process and seek to uncover norms and causal
explanations, this type of research did not suit this particular study (Guest et al., 2013).
My personal worldview as a researcher also contributed to the ways in which I not only
conducted my research but evaluated my results. I have found that I felt the need to be positioned
within the research which helped me to understand my assumptions. Because the social
constructivist worldview emphasizes researchers positioning themselves within the research to
better acknowledge how interpretations are influenced by experience, this worldview most
closely aligns to what I brought to my research during this study (Creswell & Poth, 2016). In
addition, the goal of social constructivism is to rely on the participants’ views of the situation,
and this resonates further with my goals as a researcher. Determining these participant views was
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done through student interviews as I was able to further explore student views of their flipped
learning environment.
As a researcher that utilizes the flipped learning method, I also brought assumptions
regarding this method of instruction to the research. For one, I believe flipped learning is a better
method of instruction than the traditional learning environment. Additionally, because of my
belief that this type of learning environment is better for the students, my assumptions also
included more student enjoyment and higher academic achievement of students within this
particular environment. To keep these assumptions in check throughout the research process I
utilized a reflective journal while I conducted research to further assess my subjectivity as a
researcher. As Peshkin (1988) stated, a researcher should “…systematically identify their
subjectivity throughout the course of their research” (p. 17). This particular article further
discussed identifying warm spots (experiences that I would want more of) and cool spots
(experiences I would want to avoid) and in keeping a reflective journal throughout my research I
was able to identify these spots to monitor my feelings and also reflect on my subjectivity and
how this played a role in my research. While these warm and cool spots were areas that I felt
resonated with me as I was in the classroom, it is important to note that I am not here to pass
judgement on the teacher, simply provide a full picture of the data. During my research I did
identify several warm spots especially in regard to teacher-peer interactions. I appreciated the
way the teacher pulled kids aside or had quiet conversations with students when they were not on
task or having a minor behavior issue, rather than embarrassing them in front of the entire class.
Additionally, the teacher had a private conversation with a student who initially did not want to
participate in the lab during the first observation and did so in a calm manner without calling this
student out to the entire class. Furthermore, as the teacher circled the room, she always put
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herself at the student’s level either by sitting in a nearby chair or crouching to their level which
was something I appreciated and made me feel as if the students felt more open to feedback
when she addressed them in this manner. In regard to cool spots, I did not particularly like how
the end of class during the second observation was slightly chaotic and the teacher did not bring
students back together to discuss what the next steps of the lab would have been or what the
students had done so far that day. To me, it seemed that students left class a little confused that
day and were not provided an opportunity to bring their learning back full circle and that did not
sit well with me. Another example occurred during the first observation in which two girls in the
back were off task and chatting the entire class period and the teacher never stopped by to
redirect these students. While these two students were not included in the students I focused on
during my observations that particular day, as a teacher, I had to fight the urge to correct them
and get them back on track with the day’s lesson.
Research Setting and Context
The location of this research took place in Lake County (pseudonym), a large
metropolitan county in southeast United States. The research was conducted in the fall of 2021
during the Covid-19 pandemic which drastically altered the learning environment for many
students and teachers nationwide. At the beginning of the pandemic in early 2020, almost all
schools halted in-person learning, and students were forced to quickly transition to remote
learning. In Lake County in particular, students moved to synchronous digital learning sessions
in March to complete the 2019-2020 school year. Then, remote learning via Zoom was still
offered as an option during the 2020-2021 school year. As a result, students could choose to
attend classes virtually or in person on a daily basis and teachers were expected to teach to both
digital and face to face learners each day on a normal class schedule. As the impact of the Covid-
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19 pandemic on education continued to decrease, students were offered an opportunity to either
enroll in the online learning academy for the 2021-2022 school year or return to school face to
face full time.
Lakeside High School (pseudonym) in Lake County was a large school with a student
body population around 2000 students with the majority of students identifying as white and very
few students qualifying for free or reduced lunch (GaDOE, 2020). The school employed over
120 teachers, of which over 50% of teachers hold advanced degrees. Lakeside High School is
one of three schools in the county that follow a traditional schedule in which students have a
seven class period day, with one of those periods consisting of a student lunch period (third
through sixth period are offered for lunch). Students on this traditional schedule have seven
class periods each day and because courses are year-long, students typically have the same
teacher both semesters. The school emphasized a college-preparatory curriculum and students
were expected to challenge themselves by taking advanced, Honors, and AP classes throughout
their high school careers.
The science classrooms within the school were in a separate building consisting of three
floors in which a majority of classrooms contain exterior windows. In this particular school,
Biology was a course that was taken freshman year and there were three teachers that taught
Honors Biology. Of these teachers, two taught in the traditional lecture format and one taught
using the flipped learning model. Also, it is important to note that this study only focused on
the school portion of flipped learning, not the at home video viewing portion of flipped
learning as the way students engage within the classroom was the focus of this study.
The specific teacher’s classroom within Lakeside High School where the research took
place was a large classroom located on the third floor. Students sat at lab tables in pairs and the
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tables were arranged in rows throughout the classroom. There were also high lab counters
surrounding the classroom where a majority of labs took place during class time. This teacher
had Honors Anatomy courses in the morning and Honors Biology courses in the afternoon and
there was a scattering of framed biology and anatomy artwork hung on the walls. There were
numerous outlets surrounding the classroom on three walls which were ideal for students to
charge personal devices. There was also a classroom set of eight iPads at the front of the room
for student use when necessary. The front of the room was where the teacher desk was located
and the docking station for the teacher’s laptop to connect to the Recordex (an interactive
television).
Participant Selection and Recruitment
Of the total enrollment of approximately 2,000 students at Lakeside High school, the
student population consisted of 73% white, 7% Asian, 7% Black, 9% Hispanic, and the other 4%
identified as multi-racial (GaDOE, 2020). Furthermore, just below 9% of students qualified to
receive free or reduced lunch and minority students comprised roughly 27% of the student
population (GaDOE, 2020). There were slightly more male students (51.4%) than female
students (48.6%) enrolled at the school. Because biology is a required course mandated by the
state of Georgia, Lakeside biology teachers saw a representative sample of the school
population.
The teacher that was observed, Ms. Johnson (pseudonym), has been flipping her classes
for over a decade and taught two Honors Biology courses which each have an approximate class
size of 25 students. Ms. Johnson identifies as white and holds a master’s degree in biology
education. The students in Ms. Johnson’s class were representative of the general student
population demographics of the school although the gender of her students was comprised of
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60% male students and 40% female students. There were also approximately five students that
had 504’s for learning accommodations including extended time on assessments and
assignments.
Participant Recruitment. The survey and observation data did not require specific
participant recruitment as all students in the classroom were asked if they would like to
participate. To initially recruit participants, I visited the classroom at the beginning of the year to
explain the study and describe the participation options for students which occurred one month
prior to administering the survey. Parent consent forms and student assent forms were also
distributed at this time with a section on the form for participants and parents to note which
components they wanted to participate in for this study (survey, observations, and/or interviews).
The students were overall very eager to participate in the research with several students even
asking if they could include their participation in this particular research on their future college
applications! As a result, of the 48 students in the two Honors Biology classes, 42 students
returned consent and assent forms to the researcher with at least one method of participation
selected. Of the 42 students who returned forms, all students wanted to participate in the survey;
40 students wanted to participate in the observations; and 20 students wanted to be considered
for the interview portion of the research.
Quantitative Participant Selection. In collecting survey data, a total of 42 students were
surveyed from the two class periods combined. The participant selection employed
nonprobabilistic sampling in which individuals who were available and could be studied were
selected for the quantitative data collection (Creswell & Plano Clark, 2011). Within this
nonprobability sampling method, convenience sampling in particular was used which still
provided useful information for the research even if I could not confidently conclude that these
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students are representative of the entire population (Creswell, 2015). The two class periods of
Honors Biology students were accessible to research in that the researcher has a close
relationship to the teacher and previously taught at the school and understood its general climate.
Qualitative Participant Selection. Purposeful sampling was used to determine the
participants for both the observations and interviews (Creswell, 2015); however, the specific
method of sampling differed. The student observation component of the qualitative participant
selection consisted of homogeneous sampling in which students within the Honors Biology
flipped learning environment all possessed a similar trait in that they were students in this course
(Creswell, 2015). Observations were conducted in both class periods and were conducted on a
total of 31 students. While 40 students did return consent and assent forms to participate in the
observations, only 31 were observed during the course of the study due to Covid-19 protocols
that required the researcher to maintain a six foot distance from the participants. The seating
chart within the classroom required the researcher to choose participants that were located
around the perimeter of the room to observe due to the distance requirement. A breakdown of
participant numbers, gender, and ethnicity can be found in Table 3.
Table 3
Qualitative Participants by Gender and Ethnicity

Data Type

Gender
Ethnicity
Participant Male Female Asian Black Hispanic
Number

Multiracial

White

Observations (QL)

31

55%

45%

26%

10%

13%

3%

48%

Interviews (QL)

10

50%

50%

30%

20%

20%

10%

20%

The interviews followed a different strategy of purposeful sampling than the observations
in which maximal variation sampling was used to choose participants based on race to interview.
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The idea behind maximal variation sampling is that diverse individuals are chosen who differ in
terms of a characteristic or trait with the expectation that they may ultimately hold different
perspectives on flipped learning engagement (Creswell, 2015; Creswell & Plano Clark, 2011).
The student population of the school consisted of white, black, Hispanic, Asian, and multiracial
students, so the interview participants were chosen based on ethnicity to represent one student
from each of the five ethnicities present within the student body. For the purposes of this
research, personal information was only used for participant selection to ensure equal ethnic
representation of participants. A total of 20 students returned consent forms that noted they
would like to be considered for the interview portion of the research and of these 20 students, 10
students were chosen to interview based on ethnicity with at least one student from each
ethnicity represented (two white, two black, three Asian, two Hispanic, and one multi-racial)
which provided a more comprehensive view of student engagement across different races within
a flipped learning environment.
Participant Consent and Assent. After obtaining IRB approval from both the university
and the school district, consent forms were distributed to all participating students to take home
to parents to review and sign. The parent consent form with student assent from the university
consisted of a description of the project, explanation of procedures, risks or discomforts,
benefits, confidentiality, and inclusion criteria and the option for the parent to sign for consent.
Included with this form was also a child assent statement to participate in which the student
made the final decision to participate and signed the document to be returned to the researcher. A
copy of the university parental consent form can be found in its entirety in Appendix A and the
student assent form is located in Appendix B. Because this study was taking place during the
Covid-19 pandemic, the required additional informed consent COVID-19 risk acknowledgement
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was also distributed and can be located in Appendix C. The parent consent form from the school
district included a description of the study with a list of the specific ways in which the student
was able to participate as well as potential benefits of the study. The parental consent form also
included the signature of the principal and classroom teacher agreeing to participate in this
research but did not include the signature of the student. A copy of the school district parental
consent form can be found in its entirety in Appendix D. Both the university forms and school
district forms were distributed and collected by the researcher to protect participant anonymity
from their teacher.
Data Collection
In this study, data were collected through the use of a survey instrument originally
developed by Fredricks et al. (2016) and modified by the researcher found in Appendix E, an
observation sheet with a list of indicators adapted from Bond (2020) found in Appendix G, and
an interview protocol developed by the researcher but modeled after the initial interview
questions of Fredricks et al. (2016) found in Appendix F. Through the collection of three
different types of data consisting of both qualitative and quantitative data, a more comprehensive
data set was gathered for a more thorough data analysis and subsequent conclusion.
Survey. In order to collect larger quantities of engagement data, a survey was an ideal
choice in that survey data had a rapid turnaround and by using a previously developed survey,
the validity and reliability were also increased (Creswell & Creswell, 2018). For the quantitative
data collection of this research, a previously developed survey of math and science engagement
developed by Fredricks et al. (2016) was utilized. This survey was appropriate my research study
in that the survey questions addressed engagement in science (and math) across all four
constructs of engagement. These survey questions included statements specific to each of the
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four constructs of engagement and required students to answer responses on a Likert scale of one
(strongly disagree) to five (strongly agree) if the statement applied to them (Fredricks et al.,
2016). There were also positively and negatively worded statements as well as statements that
were reverse scored. Additionally, the validity and reliability of this survey has been evaluated at
length by the researchers which was essential in selecting an appropriate instrument to use in
research (Creswell, 2015). Fredricks et al. (2016) enhanced overall validity in their development
of the survey by first determining both teacher and student definitions of engagement as well as
pre-testing survey items with focus groups of students to ensure the statements were clear and
asking what the researchers intended. They also found that each engagement subscale also tested
well with good reliabilities. An article by Wang et al. (2016) further discussed the reliability of
these survey questions by estimating Cronbach’s alpha for the four subscales of engagement,
which all tested moderate to high, as well as overall engagement, which was found to be high.
However, in order to use this survey in my research, minor modifications needed to be made to
eliminate the word “math” from the survey items as my research was strictly focused on science;
however, this modification should not have impacted the reliability or validity of the survey as
this was the only change made. A modified version of these survey items can be found in
Appendix E.
The modified survey was administered by the researcher during a single occurrence
through the use of Qualtrics. A total of 42 students combined from the two flipped Honors
Biology class periods returned consent and assent forms to participate in the survey. A single
sheet of paper containing a QR code and shortened URL was copied in advance to distribute so
that each student had easy access to the survey. The survey was given at the beginning of class
during two separate class periods on a Friday halfway through the first unit, cells. Students were
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given direct instruction from the researcher on what to expect while taking the survey, the
purpose of the survey, and how to access the survey as well as reminded that all responses would
be confidential. Students used personal devices to complete the survey, with a majority of
students choosing to use their cell phones rather than their laptops. The expectation was the
survey would take approximately 15 minutes to complete and this was indeed the case, as each
class submitted and completed the survey in an average of 12 minutes. The survey data was also
used to address the quantitative research question in regard to student perceptions of engagement
in a flipped learning environment based on the four dimensions of engagement (affective,
behavioral, cognitive, and social).
Observations. Observational research is an important component to collecting qualitative
data by gathering firsthand information. According to Creswell (2015) observations are also
advantageous in that behavior can be recorded as it occurs, and the researcher has the ability to
study the actual behavior. Additionally, the researcher’s role as a nonparticipant observer
allowed for greater ability to watch and record the engagement indicators as they occurred
(Creswell, 2015). For the indicators that were designated on the observation protocol, a
previously developed list of affective, behavioral, and cognitive indicators identified by Bond
(2020) were used in this research. In her research, Bond (2020) examined a multitude of studies
on both student engagement and flipped learning and found that behavioral engagement was the
most frequently studied, with appearances in 81% of studies, followed by affective engagement
in 74% of studies, cognitive engagement in 72% of studies, and 57% of studies citing all three
types of engagement (Bond, 2020). Within the engagement indicators, Bond (2020) found the
top five indicators overall were the following: increased peer interaction, enjoyment,
participation, increased teacher interaction, and increased confidence. The comprehensive list of
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indicators of engagement and disengagement provided by Bond (2020) were ideal for my
research in that the observation protocol had indicators listed that identified with each major
construct of engagement. However, in order to use these indicators in my research, I had to
separate the social indicators from within the affective, behavioral, and cognitive domains, as
Bond did not identify social engagement as a construct of engagement and therefore did not
examine previous research for this construct. In order to help determine indicators of social
engagement, additional research was consulted that had previously mentioned social engagement
in survey questions (Fredricks et al., 2016; Wang et al., 2016) as well as research that provided a
summary of social engagement and disengagement indicators (Wang et al., 2019). Because these
indicators are separated into the four constructs of engagement, content validity was established
as indicators for all domains were represented on the protocol (Creswell, 2015). The culmination
of indicators resulted in the provided observation protocol which can be found in Appendix G.
For the observation data collection portion of the study, a total of four observations took
place in two different class periods for a grand total of eight observations. These observations
occurred twice for each unit. During each observation, the researcher randomly focused on a
select group of students within the class for the duration of the observation and observed their
affective, behavioral, cognitive, and social engagement by recording which of these engagement
indicators on the observation protocol was present at five minute intervals for a total of 30
minutes. The observation protocol was printed out on paper for the researcher to write on during
the observation and also had a place for both descriptive and reflexive observer notes. Because a
total of four observations occurred in each of the two class periods, the students of researcher
focus were different each time. Each class period was approximately 50 minutes in length
however observations were shorter and lasted approximately 30 minutes. To keep the
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observation data random, the classes were observed at different points in the class period during
each observation (beginning, middle, and end). The observation component of the data collection
process also helped contribute to the overall data addressing the qualitative question of how
students engage within the flipped learning environment in regard to each construct of
engagement.
The initial observation in the cell unit occurred during a lesson when students were using
microscopes to view various cell organelles in elodea, onion skin, and cheek cells. Students were
given prepared slides of onion skin and cheek cells but were able to prepare their own elodea
slides for observation. The lab also contained analysis questions at the end to relate the unit
topics to the lab task. The document students used during this lab can be found in Appendix H.
This particular observation was conducted during the first 30 minutes of the class period for both
classes. During this observation, the researcher focused on three pairs of students to observe
(students are arranged in pairs at lab tables) that were seated in the front rows of the classroom.
At the beginning of each five-minute interval, the researcher completed the descriptive notes to
describe what students were working on at the time and circled indicators of engagement
observed during this interval. Reflexive notes were also jotted down during each five-minute
interval. This cycle of descriptive notes, indicator circling, and reflexive notes was done a total
of six times during the observation for a total of 30 minutes. The researcher chose students
seated at the same three lab tables to observe during the second class period as well and
conducted observations in the same manner.
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Figure 7
Classroom Layout and Selected Participants during First Observation

Note. Seating chart of each class period with blue dots representing student participants during
this particular observation while the white dots are students who were not observed.
The second observation during the cell unit occurred with students designing an
experiment to test for the presence of carbon dioxide through the process of cell respiration in
test tubes with varying contents and was conducted during the last 30 minutes of the class period
for both classes. The lab document students used during this lesson can be found in Appendix I.
During this observation, the researcher focused on three pairs of students to observe that were
seated in the far right rows of the classroom. At the beginning of each five-minute interval, the
researcher completed the descriptive notes to describe what students were working on at the time
and circled indicators of engagement observed during this interval. Reflexive notes were also
jotted down during each five-minute interval. This cycle of descriptive notes, indicator circling,
and reflexive notes was done a total of six times during the observation for a total of 30 minutes.
The researcher again chose students seated at the same three lab tables to observe during the
second class period and conducted observations in the same manner.
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Figure 8
Classroom Layout and Selected Participants during Second Observation

Note. Seating chart of each class period with blue dots representing student participants during
this particular observation while the white dots are students who were not observed.
The third observation occurred during a new unit, cell reproduction, and the lesson
consisted of two parts, with half of the students using pre-printed microscope images of the cell
cycle to count the number of cells in each stage of the cell cycle while examining microscope
slides and the other half of the students using Microslide Viewers, which are devices that use low
power magnification to examine 35mm microscope images, to view cells in varying stages of the
cell cycle. Each lab exercise also contained analysis questions for students to complete. The
document students used during this lesson can be found in Appendix J. This observation took
place during the middle of class for a duration of 30 minutes. During this observation, the
researcher focused on two pairs of students to observe that were seated in the middle back rows
of the classroom. One pair of students worked on the microscope slide portion of the lab and the
other pair of students worked on the Microslide viewer portion of the lab. At the beginning of
each five-minute interval, the researcher completed the descriptive notes to describe what
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students were working on at the time and circled indicators of engagement observed during this
interval. Reflexive notes were also jotted down during each five-minute interval. This cycle of
descriptive notes, indicator circling, and reflexive notes was done a total of six times during the
observation for a total of 30 minutes. Once again, the researcher chose students seated at the
same two lab tables to observe during the second class period and conducted observations in the
same manner.
Figure 9
Classroom Layout and Selected Participants during Third Observation

Note. Seating chart of each class period with blue dots representing student participants during
this particular observation while the white dots are students who were not observed.
The fourth and final observation also occurred during the cell reproduction unit which
entailed students drawing each stage of the cell cycle on their desks with chalk markers and then
creating a 30 second video summary of the cycle using these drawings through the phone app,
Padlet. This app is a program that enables students to post brief videos on a virtual board that all
students can view. Critical thinking questions on the assignment were then completed by
students after submission of the video. The document students used during this lesson can be
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found in Appendix K. During this observation that occurred during the last 30 minutes of the
class period, the researcher focused on two pairs of students and one individual student to
observe that were seated in the far left rows of the classroom for fifth period and three pairs of
students during sixth period. At the beginning of each five-minute interval, the researcher again
completed the descriptive notes to describe what students were working on at the time and
circled indicators of engagement observed during this interval. Reflexive notes were also jotted
down during each five-minute interval. This cycle of descriptive notes, indicator circling, and
reflexive notes was done a total of six times during the observation for a total of 30 minutes. The
researcher chose students seated at the same three lab tables to observe during the second class
period and once more conducted observations in the same manner.
Figure 10
Classroom Layout and Selected Participants during Fourth Observation

Note. Seating chart of each class period with blue dots representing student participants during
this particular observation while the white dots are students who were not observed.
Interviews. The inclusion of interviews as a method of data collection also allowed the
researcher to ask both general and detailed follow-up questions to a select group of students.
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According to Creswell (2015), open-ended interview questions allow participants to provide
information on their experiences that are not restrained by researcher perspectives or past
findings because the participant can create their own response. As part of their research,
Fredricks et al. (2016) conducted semi-structured interviews that asked students to identify what
engagement and disengagement meant to them, to give examples of when they were specifically
engaged in math or science, and to ask what they think influences their engagement. Therefore,
the interview component of this research, modeled after the interview questions used by
Fredricks et al. (2016) to develop their survey, was used because the questions asking students to
define engagement, define disengagement, and give examples of engagement provided an
individual narrative of the interviewees but also aligned with the survey method of data
collection for this research. The addition of other questions that asked students to give specific
examples of their personal engagement, the engagement of their peers, and discuss their biology
engagement as compared to other courses were developed by the researcher. The interview
protocol in its entirety can be found in Appendix F.
The student interviews were conducted two times per student, with the initial interview
taking place in the cell unit and the follow-up interview occurring during the cell reproduction
unit. The initial interview transpired on the same day as the first observation of the cell unit and
was conducted during the lunch periods of students. Selected students were sent a link the day
before the interviews to sign up for a time slot on a Google document based on lunch period.
Students have lunch third period through sixth period. Four students signed up for third period
lunch interviews, three students signed up for fourth period lunch interviews, one student signed
up for a fifth period lunch interview, and the remaining two students signed up for sixth period
lunch interviews. Each interview took at most 15 minutes to complete per student and were done
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in the science department break room. Because the researcher also conducted observations
during the first 30 minutes of fifth and sixth period, the three interviews during these time slots
were conducted in the storage room between Ms. Johnson’s classroom and her neighbor
teacher’s classroom. This room was still quiet and allowed for an interview setting free of
distractions. Students were asked a series of questions and the researcher jotted down notes as
the students spoke as well as used an iPhone to record the interview transcripts in case any
information was missed during the initial interview.
The follow-up interviews were conducted the day after the unit test for the cell
reproduction unit with the same students from the initial interviews. Because the students were
not being observed by the researcher on that particular day, the students were interviewed during
their respective class periods (fifth and sixth). Each follow-up interview averaged eight minutes
to complete per student and was once again done in the science department breakroom for all
student participants. Prior to beginning the interview, students were asked if they wanted a
particular pseudonym to be used to represent any direct quotes from the interviews that may be
included in the reporting of data. Seven of the students requested specific pseudonyms to be
used, should the researcher use a direct quote from him or her. Students who did not provide a
pseudonym, were give a random pseudonym by the researcher. For the interview, students were
again asked a series of questions pertaining to engagement in the cell reproduction unit and the
researcher jotted down notes as the students spoke and recorded the transcripts as a backup
method of data collection as well. The interview data helped satisfy the data collection necessary
to address the qualitative question of how students engage within the flipped learning
environment in regard to each construct of engagement. Additionally, the validity of the
interview responses was confirmed through member checking. Each interview participant was
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provided with an electronic transcript of his or her responses to be returned to the researcher to
ensure both credibility and validity of the interview data. Furthermore, the researcher developed
a one page document that was distributed to students at the conclusion of the data analysis. This
document included a summary of the study as well as key findings displayed in tables. Each
participant in the study received a copy of the document with the researcher’s contact email to
reach out with any further comments, feedback, or concerns with the results of the study. A copy
of this one page document can be found in Appendix L. From the 42 participants that were
provided the one page summary, none of the participants contacted the researcher with additional
comments, feedback, or concerns.
Data Analysis
All three types of data collected were individually analyzed before an overall analysis
was conducted. What follows is a detailed summary of the data analysis plan for each type of
data that was collected. Figure 11 below depicts the data analysis process for both qualitative and
quantitative data separately and then the combined mixed methods analysis at the end.

HONORS BIOLOGY FLIPPED LEARNING ENGAGEMENT

77

Figure 11
Mixed Methods Data Analysis Process

Survey Data Analysis. The survey data collected during this research was connected to
the quantitative question exploring the extent to which a flipped learning environment affects
student engagement. Students were provided a total of 37 questions on the survey with the option
for responses that ranged from one to five with the following scale: (1) strongly disagree, (2)
disagree, (3) neither agree nor disagree, (4) agree, and (5) strongly agree. There were also
questions that were negatively worded regarding engagement and were reverse scored meaning if
a student answered (1) strongly disagree for a negatively worded question, the response was
scored as a (5) for data analyzation. By including a total of 16 survey items that were reverse
scored, response bias was also reduced as the mental response set was broken forcing
respondents to better concentrate on the survey statements rather than quickly moving through

HONORS BIOLOGY FLIPPED LEARNING ENGAGEMENT

78

the survey and choosing the same responses for every question (Sexton-Radek & Simmons,
2018). For the purposes of these data, any score above a three designated a positive association
to student engagement and any score below a three designated a negative association to student
engagement. The student responses from the Likert scale survey were then analyzed using SPSS
software to conduct descriptive statistics by providing the mean and standard deviation of the
data for each construct of engagement as well as a total engagement score for each response.
Qualitative Data Analysis. The qualitative data collected during classroom observations
and student interviews addressed the qualitative question of how biology students engage
affectively, behaviorally, cognitively, and socially within the flipped learning environment. The
overall data analysis approach used by the researcher was that of thematic analysis which is a
process started by first becoming familiar with the data, then generating initial codes, using these
codes to search for themes, following by reviewing themes, and lastly defining and naming the
themes (Nowell et al., 2017). The process of codification was used in which items were arranged
in a systematic order through classification or categorization (Saldaña, 2021). By coding the
data, the researcher was able to “simplify and focus on specific characteristics of the data”
(Nowell et al., 2017, p. 5). The interviews were transcribed using Otter.ai software to produce a
speech to text document for each interview (Otter.ai, 2020). The text document was then
combined with the researcher notes into one overall document for analysis. The interview
document and the observation protocols were then used to begin the coding process.
The use of process coding was done for the first cycle of coding to generate initial codes
within the observation protocol data and the interview text document (Saldaña, 2021). The
observation protocols were hand-coded for indicators and codes by the researcher and read in
detail before being entered into Atlas.ti 9 software to also code for patterns and trends (Atlas.ti 9,
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2021). During this initial coding activity, the interview data was coded for both simple
observational activities and general conceptual actions and was also entered into Atlas.ti.9
software to code for patterns and trends (Atlas.ti.9, 2021). A total of 51 initial codes were
identified during the process coding component of the data analysis.
After the first cycle of coding, the second cycle of coding employed focused coding
methods. In this method of coding, the most frequent codes were used to develop the most
prominent categories (Saldaña, 2021). During this second cycle of coding, similar codes were
grouped together, and redundant codes were acknowledged and condensed to develop a more
manageable number of codes to work with while developing themes (Creswell, 2015). A total of
14 emergent categories were developed from the initial 51 codes. These categories were then
grouped according to engagement and disengagement in respect to each construct of
engagement: affective, behavioral, cognitive, and social. The categories developed during the
coding process were further analyzed to determine a total of five themes within the data. Four of
the themes coincided with the constructs of engagement, and a fifth theme, engaged activities
was also identified.
Overall Analysis Plan. Because there was a combination of both quantitative and
qualitative data collected during this research, each data set was analyzed individually before
results were compared across all data sets for a more conclusive analyzation of the data
(Creswell & Plano Clark, 2011). Because a thematic analysis was done on the qualitative data,
the survey data statistics were examined in relation to the frequency of the constructs as related
to the themes generated during the observation and interview data analysis. From there, the data
as related to each individual construct of engagement were examined to draw conclusions
regarding each construct of engagement as related to the responses and observations of students
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within the flipped learning environment. Table 4 depicts a summary of the overall data collection
and data analysis plan.
Table 4
Timeline of Data Collection and Data Analysis
Date
8/2/2021
8/6/2021
9/15/2021
9/15/2021
9/20/2021
9/22/2021
9/24/2021
9/25/2021
10/5/2021
10/7/2021
10/11/2021
10/15/2021

Activity
Distribute parent consents and student assents
Collect consents and assents
Conduct first observation during Cells unit
Conduct initial interview during Cells unit
Begin interview data analysis
Conduct second observation during Cells unit
Administer survey to both classes
Begin survey data analysis
Conduct third observation during Cell Reproduction unit
Begin observation data analysis
Conduct fourth observation during Cell Reproduction unit
Conduct follow-up interview during Cell Reproduction unit

Ethical Considerations
Issues of Trustworthiness. Throughout the course of this research, trustworthiness was
of ultimate importance through the four major components of credibility, transferability,
dependability, and confirmability (Guba, 1981). To establish credibility within this study,
saturation of the data set was accomplished through appropriate numbers of students for surveys,
observations, and interviews. Additionally, collection of three different types of data allowed for
triangulation of the data for a more comprehensive examination of the multiple constructs of
student engagement as related to the flipped learning environment (Shenton, 2004). Furthermore,
having an early familiarity with the culture of the classroom is essential, in which case a
preliminary visit to the teacher’s classroom that was observed was an important component to
establish credibility within the study.
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To establish transferability, a thick description of the setting and participants was
included (Lincoln & Guba, 1985). As a result, the study included a thorough description of the
school, the number of participants, the types of data collection methods used, the number and
length of data collection sessions, and the time period of each data collection. Also, important to
note, because the students were chosen through purposive sampling, there was an increased
chance of the relationship between the collected data and the research topic. This detailed
description as well as purposive sampling of students demonstrated to the reader how this work
can apply to a wider population of other similar high school settings.
Dependability within this study was ensured through an audit trail of the data (Shenton,
2004). By ensuring that a detailed description of the data analysis was included, dependability
was further confirmed in case the qualitative and quantitative did not align as expected.
Additionally, there were specific sections within the research dedicated to research design and
implementation of the study to further guide the potential for repeating the work. The final
component of trustworthiness, confirmability, is related to objectivity of the researcher. Although
it is important to note that sometimes the intrusion of researcher bias is inevitable (Shenton,
2004). Consequently, confirmability was established through researcher reflexivity and an
examination of the researcher’s assumptions and an understanding that the researcher was a part
of the study and may have had an impact on the results.
Ethical Procedures. As a researcher, one’s ethical behavior is governed by the major
principles associated with ethical conduct including do no harm, privacy and anonymity,
confidentiality, informed consent, rapport and friendship, intrusiveness, inappropriate behavior,
data interpretation, and data ownership and rewards (Litchman, 2011). First and foremost, all
identifying names and locations were given a pseudonym to protect the privacy of participants
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(Creswell & Creswell, 2018). Because the students involved in this research were minors,
informed parent consent and student assent was especially important and involved both student
and parent signatures on documents explicitly outlining that participation was optional and there
were no repercussions for those choosing not to participate as well as information notifying
participants that they could choose to opt out at any time during the course of the research.
Prior to conducting this research, Institutional Review Board (IRB) approval was
obtained through both Kennesaw State University and the school district to follow proper ethical
procedures. This particular school district required college IRB approval before their IRB
granted approval. Consent forms were also required through both Kennesaw State University and
the school district. After obtaining IRB approval from both the college and the school district,
consent forms with student assent were distributed to students to take home to parents to sign.
Because the students participating were under the age of 18, the consent forms they submitted
needed to be signed by both the student and the parent as well as a student signature for the
assent.
As related to this study, there were also some minor ethical risks. For one, students may
have been distracted during observations and did not pay as much attention to the classroom
activities as they normally would have done. To minimize this risk, I asked the teacher being
observed for recommendations where I should have been located during observations. If a
student chose to no longer participate in the study by withdrawing or refusing participation,
there were no repercussions or negative consequences. Despite the small risks that had the
potential to occur during this study, there were also potential benefits to the participants. The
students had the opportunity to voice their concerns and general feelings about the flipped
learning environment which has the potential to affect change within the classroom. The
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teacher also has the benefit of learning not only how students felt about the flipped learning
environment, but also what methods students felt engaged them the most.
Regarding the data collected within the research, all Qualtrics submissions were
anonymous and did not include any identifying information on the students. Observations also
did not include identifying information on the students. The interviews included student data,
but all data was confidential to the researcher only and was not shared with the teacher or any
other participants. To further ensure privacy and confidentiality, all interview participants
were assigned numbers that were used during the data analyzation process. All identifying
information was destroyed at the conclusion of the research analyzation process through the
deletion of data files and audio recordings of the interviews.
Concerning other ethical concerns, students may have felt compelled to answer in a
way to reflect positively versus reflecting on their true opinions because they were likely
aware of my friendship with their teacher and may not have wanted to speak their true
feelings for fear of repercussions. To address these threats, I assured students of their
anonymity and kept individual student interview responses private from their teacher.
Additionally, when observing the classroom, the teacher had advanced knowledge of my
observation date. For this reason, the teacher may have planned lessons that appeared highly
engaging which could have also impacted the trustworthiness of the study. Unfortunately, I
was not able to address this potential threat, as I was traveling from a significant distance to
observe the classroom and needed to ensure approval to visit the building and that the teacher
was present at school that day. Lastly, while participants will not at all be encouraged to share
personal or private matters with the researcher, as a Georgia school employee, the researcher
was a mandated reporter and was legally required to make a report and notify the appropriate
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whether or not this particular matter related to the research. The role of the researcher as a
mandated reporter was communicated to participants prior to conducting interviews as an
additional measure of safety to both the researcher and the participants.
Summary
This chapter provided a detailed review of the mixed methods research design that was
used in this study including an overview of the methodology, with a detailed description of the
participant selection, instrumentation, data collection procedures, and data analysis of this
research. A review of the methods to ensure trustworthiness and proper ethical procedures was
also included. What follows in chapter four is a detailed description of the results that were
obtained using the methods in this chapter.
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Chapter 4: Results
This chapter contains the results of the convergent parallel mixed methods study as
outlined in Chapter 3. The high levels of engagement sought by today’s 21st century learners
have continued to drive the development of the use of engaging instructional strategies in the
classroom, like the flipped learning model, which is further supported by science best practices
for learning and supported by the Next Generation Science Standards (NGSS) due to the
collaborative, student-centered design of the flipped learning environment. The ability of
students to participate in higher order tasks in the classroom allows for the potential for higher
levels of student engagement. As a result, the purpose of this mixed methods study was to
investigate the in-class affective, behavioral, cognitive, and social engagement of high school
Honors Biology students within a flipped learning environment. The above-mentioned study was
conducted to address the following research questions:
Mixed Methods Question/Goal of the Study: What types of engagement occur during the
in-class component of a flipped learning environment?
Quantitative Question: What are student perceptions of engagement in a flipped learning
environment based on the dimensions of engagement (e.g., affective, behavioral,
cognitive, and social)?
Qualitative Question: How do high school Honors Biology students affectively,
behaviorally, cognitively, and socially engage during the in-class component of a flipped
learning environment?
Sub-Question #1: How do students describe their engagement?
Sub-Question #2: How do students describe their disengagement?
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This chapter includes a separate discussion of both the quantitative findings and the qualitative
findings as well as a summary of the merged results grounded within the context of a convergent
mixed methods study. Also included in this chapter are tables that display the data by construct
and overall engagement to emphasize key themes found amongst the data.
Flipped Learning Context
The students that participated in this study were enrolled in either fifth period or sixth
period on a traditional seven period student schedule where students take six classes and have
lunch during one class period. On this traditional schedule, students take yearlong courses and
usually have the same teacher both semesters. The typical Honors Biology class period began
with a PowerPoint slide projected on the Recordex when students entered the room with the date,
warm up questions, a list of the day’s agenda, and upcoming assignments and important due
dates. The teacher spent the first ten minutes of class reviewing the warmup questions and giving
a mini lesson on the day’s topic, which usually consisted of a review of the content from the
previously completed Edpuzzle notes. For these students, they did not take notes or receive direct
teacher instruction of new content during the class period. Students instead had individual
Edpuzzle accounts where the teacher preloaded a PowerPoint video presentation she created and
embedded questions to check for understanding.
The flipped videos were between 12 and 15 minutes in length and featured a small corner
view of the teacher webcam throughout the video. There were a total of three videos assigned
throughout the observation data collection process including one video on the cell membrane and
cell transport, one video on cell energy which included photosynthesis and cell respiration, and a
final video over the cell cycle and mitosis. Overall these videos covered major vocabulary, key
concepts, important processes, and diagrams for students to label as they progress through the
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video. Students were assigned these videos as homework to complete by a particular due date.
The teacher gave at least a three day advanced notice of each video’s due date allowing students
time to complete the assignment. The students were also provided with guided notes organizers
to complete as they watched the video. These organizers included comparison text boxes,
unlabeled diagrams, and space to answer questions and write down additional notes. The guided
notes organizers used during this study can be found in Appendix M. All students were expected
to complete the notes and on the next school day after the Edpuzzle due date, the teacher then
stamped the notes for completion which ultimately counted toward each student’s classwork
grade for that particular unit.
Each video also included five embedded multiple choice or free response questions to
check for student understanding. During two of the observations, the students had a video due
the night before, and the teacher used the data from the video questions as particular points of
emphasis to review during the daily warm up. For example, during the first observation in which
students were examining cells under a microscope, one of the warm up questions asked students
to compare hypotonic and hypertonic solutions and the resulting impact on cells which was the
most missed question in the previous night’s Edpuzzle assignment. Additional formative
assessment that Ms. Johnson used in her biology courses consisted of ‘quick checks’ in which
students were given 10 question assessments on Quizizz to gauge their understanding of large
concepts within a unit. Quizizz was a game-based review platform in which students earned
points for correct answers and how quickly they answered correctly and also provided the
teacher with real-time feedback on the most missed questions, the most difficult questions based
on student response time, as well as overall data for each student in report form. There were also
summative assessments at the end of each unit which were administered via the online platform,
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Formative. This particular platform also required student login and had the ability for teachers to
use various question types including: multiple choice, matching, multiple-selection, free
response, and the ability for students to upload a drawn image or graph using the show your
work feature. Summative assessments typically consisted of 40 to 50 multiple choice questions
and three or four free response questions that required further application of the unit content. The
Formative platform also allowed the teacher to get instant feedback on each individual question,
as well as individual student data, and overall class data. The teacher then spent the first few
minutes of class the day after a summative assessment reviewing the most-missed questions and
addressing any additional student misconceptions before moving onto a new unit..
Regarding the class structure, after the warmup and mini-lesson, students began working
on the day’s task with teacher guidance along the way. Some days the task would run the rest of
the class period and some days the teacher would bring students back together at the end to
discuss the activity and relate the topic back to key concepts. In general, Ms. Johnson used
components of scientific inquiry in her teaching, however not every lesson observed was an
inquiry-based lesson. In the Honors Biology class of this study, inquiry included the following
tasks: planning and conducting investigations, providing explanations for data sets, and making
conclusions after interpreting data.
For the basis of this research, students were surveyed, observed, and interviewed during
two consecutive units in the fall semester of the 2021-2022 school year. The first unit, cells,
covered topics that students already had some background knowledge in from their seventh
grade life science course was a unit with more hands-on labs and activities. The cell unit
included cell organelles and important structures, specific discussion of the cell membrane,
passive and active cell transport, and the details of the processes of photosynthesis and cell
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respiration. The second unit, cell division, was a more difficult unit in terms of concepts because
much of the unit compared mitosis to meiosis and students did not cover meiosis as thoroughly
in seventh grade life science. This second unit still contained hands-on labs and activities to build
on newly constructed knowledge as students learned about the details of the cell cycle, including
interphase, mitosis, and cytokinesis, the relationship between the cell cycle and cancer, meiosis,
and the comparison of asexual versus sexual reproduction in terms of mitosis and meiosis.
Quantitative Findings
Participants
The students that participated in the survey component of the research were freshman
Honors Biology students. These students must be recommended by their previous teacher in
order to enroll in this course, meaning these students have a history of high performance in
previous science courses. A total of 42 participants ranging in age from 14 to 15 years old
participated in the survey. The ethnicity of the participant population was comprised of Asian
(20%), Black (7%), Hispanic (11%), multiracial (6%), and White students (56%), and there were
more male students (60%) than female students (40%). Also, important to note, of the 42
students who participated, two students did not complete the survey which resulted in an attrition
rate of 4.7%. The study was conducted on a Friday afternoon which could have contributed to a
lack of participation by some students.
Research Question Addressed
The quantitative data addressed the following research question: What are student
perceptions of engagement in a flipped learning environment based on the dimensions of
engagement (e.g., affective, behavioral, cognitive, and social)? Participants were given a survey
based on a previously developed survey of math and science engagement by Fredricks et al.
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(2016) that included 37 items specific to each construct of engagement (affective, behavioral,
cognitive, and social). Responses were on a scale of (1) strongly disagree to (3) neither agree nor
disagree and (5) strongly agree and there were a total of 16 survey items that were reverse scored
to reduce response bias. The student scores were entered into SPSS software to conduct
descriptive statistics in the form of the mean and standard deviation of each construct of
engagement as well as mean and standard deviation of overall engagement. What follows is a
detailed breakdown of the results by each construct and the overall engagement results.
Overall Engagement Results. The combined survey data included 37 items and used a
range of one to five to gather student data on each statement. When examining the data results
for the entire survey, the overall mean was 4.14 and the standard deviation was 1.06, thus a
majority of students reported a 3 or higher on the survey items overall. This data can also be
found in Table 5.
Table 5
Mean and Standard Deviation by Engagement Construct
Engagement Construct

Mean

Standard Deviation

Affective

4.11

0.999

Behavioral

4.05

1.06

Cognitive

3.69

1.19

Social

4.18

0.911

Overall

4.14

1.06

When comparing each survey item individually (see Appendix E), the top three items
consisted of two behavioral items, “I put effort into learning” with the highest overall mean of
4.70 and “I complete my homework on time” with a mean of 4.60, followed by the affective
mean item “I want to understand what we are learning in class” with a mean of 4.55. On the

HONORS BIOLOGY FLIPPED LEARNING ENGAGEMENT

91

other hand, the lowest overall mean was the cognitive item “When I am studying, I only review
content I have gotten correct before” with the lowest mean of 1.95, followed by two behavioral
items “I talk about science outside of class” and “I try to learn more about the topics we cover in
class” with a mean of 3.23 and 3.34 respectably. These findings are presented in Table 6.
Table 6
Top Two and Bottom Two Item Responses by Engagement Construct and Overall Responses
Engagement
Construct
Affective
Engagement

Behavioral
Engagement

Cognitive
Engagement

Top Two Responses
Survey Item

Mean

Survey Item

Mean

I want to understand what we
are learning in class

4.55

I often like to be challenged in
science class

3.65

I don’t want to be in science
class (reverse coded)

4.55

I often feel frustrated in science
class

3.70

I put effort into learning

4.70

I talk about science outside of
class

3.23

I complete my homework on
time

4.60

I try to learn more about the
topics we cover in class

3.34

I try to understand my mistakes
when I get something wrong

4.43

When I am studying, I only
review content I have gotten
correct before

1.95

I would rather be told the answer
than figure it out myself (reverse
coded)

3.65

When work is hard I only study
the easy parts (reverse coded)
Social
Engagement

Overall
Engagement
Responses

Bottom Two Responses

4.35

I don’t care about other
people’s ideas – reverse coded

4.40

I try to help others who are
struggling in science class

3.70

I try to work with others who
can help me in science class &
When working with others, I
don’t share my ideas (reverse
coded) – Tied

4.35

I build on other’s ideas in class

4.05

I put effort into learning
(behavioral engagement)

4.70

When I am studying, I only
review content I have gotten
correct before
(cognitive engagement)

1.95

I complete my homework on
time
(behavioral engagement)

4.60

I talk about science outside of
class
(behavioral engagement)

3.23
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Affective Engagement Results. The affective data set was gathered from a total of 11
items within the survey that asked students to report their agreement or disagreement on a scale
of one (strongly disagree) to five (strongly agree). Survey items included statements such as “I
look forward to science class” and “I want to understand what we are learning in class.” Within
this section of 11 total items, there were also six items that were reverse coded which included “I
think science class is boring” and “I don’t care about learning science.” After reverse coding the
above-mentioned questions and combining those results with the remaining affective survey
items, the data set resulted in a mean of 4.11 for all affective survey questions combined, which
can be found in Table 5. The survey items with the highest overall means were “I want to
understand what we are learning in class” with a mean of 4.55, “I don’t want to be in science
class” which was a reverse coded item meaning “I want to be in science class” with a mean of
4.55, and the item “I enjoy learning new things in science class” with a mean of 4.50. In regard
to items with lower response means, the survey item of “I often like to be challenged in science
class” had the lowest mean of 3.65, followed by “I often feel frustrated in science class” with a
mean of 3.70. The standard deviation of this particular data set was overall 0.99, meaning 68% of
the respondents answered at or above a 3.12 on the affective survey items. This data of all
affective survey items can be found in Table 7.
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Table 7
Mean and Standard Deviation of Affective Engagement Survey Item Responses
Engagement
Construct
Affective

Survey Item

Mean

Standard
Deviation

I don’t care about learning science. (reverse coded)
I want to understand what we are learning in class.
I don’t want to be in science class. (reverse coded)
I enjoy learning new things in science class.
I often feel discouraged when I am in science class. (reverse
coded)
I feel good when I am in science class.
I think that science class is boring. (reverse coded)
I look forward to science class.
I often get worried when I learn new things about science.
(reverse coded)
I often feel frustrated in science class. (reverse coded)
I often like to be challenged in science class.

4.55
4.55
4.50
4.33
4.20

0.75
0.85
1.04
0.89
0.89

4.03
3.98
3.90
3.88

0.92
1.09
1.02
1.22

3.70
3.65

0.84
0.96

Behavioral Engagement Results. The behavioral data set included a total of 11 items as
well, but only three were reverse coded in this data set and students once again students reported
their agreement or disagreement on a scale of one (strongly disagree) to five (strongly agree) for
each item. Behavioral survey items included “I stay focused in class”, “I put effort into learning”,
and “I complete my homework on time” while an example of a reverse coded item was “If I
don’t understand, I give up right away.” Of the behavioral survey items, the overall mean of
student responses was 4.05 and the standard deviation was 1.06 (which can also be found in
Table 5), meaning once again a majority of respondents answered a 3 or higher on the behavioral
engagement survey items. Of the individual behavioral items, the following statements had the
highest mean data: “I put effort into learning” (4.70), “I complete my homework on time” (4.60),
and “I don’t participate in class” which was reverse coded as “I participate in class” (4.53). The
lowest statement mean data included “I talk about science outside of class” with the lowest mean
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of 3.23 followed by “I try to learn more about the topics we cover in class with a mean of 3.33.
All behavioral survey items and their respective results can be found in Table 8.
Table 8
Mean and Standard Deviation of Behavioral Engagement Survey Item Responses
Engagement
Construct
Behavioral

Survey Item

Mean

I put effort into learning.
I complete my homework on time.
I keep trying even if something is hard.
I try to learn more about the topics we cover in class.
I don’t participate in class. (reverse coded)
If I don’t understand, I give up right away. (reverse coded)
I answer questions in class.
I stay focused in class.
I do other things when I am supposed to be paying
attention. (reverse coded)
I ask questions in class.
I talk about science outside of class.

4.70
4.60
4.55
4.53
4.53
4.40
3.98
3.93
3.73

Standard
Deviation
0.51
0.78
0.59
1.18
1.18
0.81
1.09
0.94
0.94

3.55
3.23

1.16
1.23

Cognitive Engagement Results. The cognitive data set consisted of a total of eight items
with four items consisting of statements that were reverse coded with students yet again
reporting their agreement or disagreement on a scale of one (strongly disagree) to five (strongly
agree). Cognitive survey items incorporated statements such as “I go through work that I do for
class to try to make sure it is right” and “I try to connect what I am learning to things I have
learned before.” On the other hand, reverse-coded items had statements that included “I would
rather be told the answer than have to figure it out myself” and “I do just enough to get by.”
When examining the data of the cognitive survey items, the mean of student responses was 3.69
while the standard deviation was 1.19, meaning a majority of student responses ranged from 2.50
to 4.88 and was the largest standard deviation of the four engagement construct data sets as also
displayed in Table 5. The highest mean response of 4.43 was for the statement “I try to
understand my mistakes when I get something wrong” and the lowest mean response of 1.95
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corresponded to the statement “When I am studying, I only review content I have gotten correct
before.” Additional response items with high mean data included the reverse coded statement
“When work is hard I only study the easy parts” which actually meant when students have a
difficult time with work, they study the hard parts which had a mean score of 4.35 followed by
the statement “I go through work that I do for class to make sure it is right” with a mean of 4.10.
An additional statement that had a low scoring mean of 3.65 was the reverse coded statement “I
would rather be told the answer than figure it out myself” which actually translated into students
that would rather figure out answers by themselves than be told the answer. Table 9 displays the
culminating data for each survey item.
Table 9
Mean and Standard Deviation of Cognitive Engagement Survey Item Responses
Engagement
Construct

Survey Item

Mean

Standard
Deviation

Cognitive

I try to understand my mistakes when I get something
wrong.
When work is hard, I only study the easy parts. (reverse
coded)
I go through work that I do for class to try to make sure it
is right.
I do just enough to get by. (reverse coded)
I try to connect what I am learning to things I have learned
before.
I would rather be told the answer than have to figure it out
myself. (reverse coded)
I don’t think that hard when I am doing work for science
class. (reverse coded)
When I am studying, I only review content I have gotten
correct before.

4.43

0.75

4.35

0.74

4.10

0.97

3.83
3.73

0.95
1.03

3.65

1.09

3.48

1.04

1.95

0.90

Social Engagement Results. The social data set entailed a total of 7 survey items, with
three items being reverse coded with students once more reporting their agreement or
disagreement on a scale of one (strongly disagree) to five (strongly agree). Of the survey items,
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examples included “I try to understand other peoples’ ideas in science class” and “I try to help
others who are struggling in science class” while a reverse-coded example included “I don’t like
working with my classmates.” As compared to the other engagement constructs, the social
engagement mean was the highest at 4.18 and the standard deviation was the lowest at 0.91,
which can also be obtained by examining Table 5. Of the social engagement survey items, the
reverse-coded item “I don’t care about other people’s ideas” had the highest mean once it was
reverse scored of 4.40 which translates to students caring about other peoples’ ideas. Additional
high scoring mean statements included “I try to work with others who can help me in science
class” with a mean of 4.35 and “When working with others I don’t share my ideas” with a mean
of 4.35 which was actually interpreted as students do share their ideas when working with others.
The item that stated “I try to help others who are struggling in science class had the lowest mean
of 3.70 followed by the statement “I build on other’s ideas” with a mean of 4.05 which was still a
higher mean than any of the other low response statements of the other constructs on the survey.
In Table 10, the overall data for each social engagement survey item is included.
Table 10
Mean and Standard Deviation of Social Engagement Survey Item Responses
Engagement
Survey Item
Construct
Social
I don’t care about other peoples’ ideas. (reverse coded)
When working with others, I don’t share my ideas. (reverse
coded)
I try to work with others who can help me in science class.
I try to understand other peoples’ ideas in science class.
I don’t like working with my classmates. (reverse coded)
I build on other’s ideas.
I try to help others who are struggling in science class.

Mean
4.40
4.35

Standard
Deviation
0.78
0.67

4.35
4.25
4.20
4.03
3.70

0.87
0.68
1.01
0.92
1.06
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Qualitative Findings
Participants
The participants that participated in the observation component of the research were once
again freshman Honors Biology students with a history of high performance in science. On the
day of each of the observations, a total of 25 participants in one class period and 15 participants
in the other class period, ranging in age from 14 to 15 years old, assented to be observed during
class. However, during each individual observation, only four to six students were observed at a
time, for a total of 31 students that were observed throughout the data collection process. The
ethnicity of the participant population was comprised of Asian (23%), Black (7%), Hispanic
(12%), and multiracial (5%) and White students (53%) and there were more male students (60%)
than female students (40%) that were present in class during the observations.
For the interviews, participants were interviewed during their individual lunch periods the
same day the first observations occurred. These interviews took place in the science department
break room where noise and distractions were minimized. Of those that returned consent forms
to participate, interviewees were purposefully chosen based on ethnicity, with at least one
representative from each participant population group (Asian, Black, Hispanic, multiracial, and
White) for a total of 10 interview participants. Of the interview participants, 50% of participants
were male and 50% of participants were female. In respect to ethnicity, two students were White,
two students were Black, three students were Asian, two students were Hispanic, and one student
was multiracial. A summary of each interview participant can be found in Table 11.
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Table 11
Detailed Interview Participant Data by Pseudonym
Pseudonym
Alex

Gender
male

Ethnicity
Hispanic

Alia

female

Multiracial

6th

4th

X

X

Annie

female

Asian

5th

6th

X

X

Eric

male

Black

5th

3rd

X

X

Gabriel

male

Black

5th

4th

X

X

female

Asian

6th

5th

X

X

Sebastian

male

White

6th

4th

X

Sergio

male

White

5th

3rd

X

Tina

female

Hispanic

5th

3rd

X

X

Tommi

female

Asian

5th

6th

X

X

Jane

Class Period Lunch Period
6th
3rd

Survey
X

Observation
X

Note. Pseudonyms listed in alphabetical order and included class period, lunch period, and level
of participation in the other data collection components of the study designated by an X.
Research Question Addressed
The qualitative data addressed the following research question: How do high school
Honors Biology students affectively, behaviorally, cognitively, and socially engage during the
in-class component of a flipped learning environment? This particular question also included two
sub-questions: (1) How do students describe their engagement? and (2) How do students
describe their disengagement? To address the main qualitative question, students were observed
in their classroom using an observation protocol that kept track of student engagement based on
the four constructs of engagement. This protocol can also be found in Appendix G. Observations
were recorded in 5-minute intervals for a total of 30 minutes during each observation. To further
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address the qualitative research question as well as the two sub-questions, a select group of 10
students were also interviewed on two different occasions, once for an initial interview during
the first course unit of observation, and again for a follow-up interview during a different course
unit of observation. The student observations and interview responses were then analyzed
through a multi-step coding process in which process coding first occurred to generate initial
codes and identify themes before focused coding was employed to determine the most frequent
codes resulting in the most prominent categories before determining emergent themes within the
data. What follows is a detailed breakdown of the results from the observations and interviews in
respect to the codes and themes within the data as related to engagement and disengagement by
construct.
Affective Engagement. The affective engagement results were generated from both
interviews and observations of student participants. During observations, enthusiasm was by far
the most prominent affective engagement category of the data and also covered the initial codes
of enjoyment and excitement. Interest was another large category and was combined with overall
interest in the course, assigned activity, or task of that particular day as well as the smaller initial
code of curiosity. Following teacher instructions during the second observation in which students
were designing a lab to test for the presence of carbon dioxide, students quickly began prepping
for the lab and were enthusiastically chatting about what variable they wanted to test (light or
dark, amount of indicator solution, and test tube contents) and how many test tubes they wanted
to use. Later on, during the second observation, the curiosity of students was also noted by the
researcher as students began discussing what they thought would happen to each of the test tubes
and starting to make early predictions as to what they would see the next day. As Gabriel stated,
“one thing we do often is labs that are really engaging and fun. When doing these, I feel excited
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that I’m able to see examples of what I’m learning.” During the fourth observation where
students drew the stages of the cell cycle on their desks with chalk markers, students were
particularly excited to be able to draw on their desks as part of the assignment and expressed
their enthusiasm for this task as they selected which marker colors to use and started drawing the
stages of interphase on their desk. In fact, one student stood up so quickly to get started on the
drawings that he almost knocked his chair over in the process. During the chalk drawings,
students were interested in the cell cycle stages for the entire duration of the activity and kept a
positive attitude throughout by supporting and encouraging their lab partners when a mistake
was made in the chalk drawing or the partner needed to re-record the Flipgrid video due to a
mistake. Students were also overheard during the observation talking about how they enjoyed
being able to draw the stages bigger to better see the chromosomes. Another student, Annie,
stated “my peers look excited during labs and I’m most interested in class when we’re doing
experiments that expound on a new topic I haven’t learned that in-depth about before.”
In reference to affective disengagement, boredom was the most prevalent code as
students regularly cited being bored as the number one thing they feel when they are disengaged
during class. This particular disengagement was also noted by the researcher during the teacher
introduction of the day’s task and directions as well as during the warmup after students had
answered the questions and were waiting to discuss the answers. In a couple of instances during
the bell work portion of the observations, one student put his head down and the teacher had to
ask him to sit up when they went over the answers during the first observation in sixth period and
another student in fifth period was observed as yawning during the discussion of the warm up
questions and did not hear the teacher say his name the first time she called on him. On the day
of the first observation, the teacher briefly went over the parts of the microscope with the
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students. During this review, a couple of students were also observed as being disinterested and
looking around the room instead of at the teacher pointing to the adjustment knobs of the
microscope. After examining the observation and survey data, a list of initial codes was
generated and then grouped into prominent categories that corresponded to the affective
engagement theme. A list of these prominent categories based on the initial codes can also be
found in Table 12 with the disengagement category designated with a (-) sign next to the word.
Table 12
Prominent Categories and Codes of Affective Engagement
Emerging Theme

Prominent Category

Initial Codes

Frequency of
Initial Code

Affective Engagement

Enthusiasm

Interest

Boredom (-)

Enthusiasm

36

Excitement

24

Enjoyment

26

Interested in course/task

32

Curiosity

12

Positive attitude

23

Bored

7

Disinterest

3

Behavioral Engagement. The results of behavioral engagement were mostly noted by
the researcher during the classroom observations as students did not tend to reference behavioral
engagement during the interviews. During the classroom observations, on-task behavior was by
far the most prominent category that appeared in the data which encompassed other minor
categories such as paying attention and positive conduct. During the first observation when
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students were observing cell organelles using microscopes, students were moving around looking
at three different microscope slides at different stations in the room (elodea, onion skin, and
cheek cells) and despite the potential for interacting with others during the transitions between
stations, students stayed on-task and picked up slides and returned to their stations without
getting distracted. Students also stopped working and paid attention to the intermittent teacher
directions throughout the lab where the teacher would pause all students and give a helpful tip
about focusing the microscope. All of these initial codes translated into the prominent category
of on-task behavior where students were doing what was expected of them during the class time.
The researcher noted specific observations to support this category as well during the
observations. During the fourth observation of the chalk drawings, prominent on-task behavior
was also noted by the researcher as students were standing at their assigned lab tables for the
duration of the activity and students were on-task and participating in drawing the cell stages
without visiting other groups or overly socializing, which can be tempting for students during
group work time.
Asking questions was another notable category that also included the initial code of
participation. During observations, the researcher noted students were quite comfortable asking
questions during the labs and activities. For example, during the second observation where
students designed a lab to test for the presence of carbon dioxide as related to photosynthesis, the
teacher checked in with each group individually and the groups that were observed during this
particular observation had questions for her each time to clarify what they were doing on the lab
such as “How many test tubes should we use?” and “Are we able to test for more than one
variable?” The teacher also asked questions about testing variables and determining constants of
the experiment for the students to answer during her check-ins the teacher circled through the
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classroom for the duration of every observation which allowed her to be more accessible to
students who needed clarification or assistance with the day’s task. Students during the third
observation were also asking questions as they counted cells in various stages of the cell cycle.
Two of the observed students had a difficult time deciphering images of interphase versus
prophase, so the teacher asked these two students to summarize these two stages of the cell cycle
and use that information to determine which stage was pictured. Furthermore, Eric noted that
when he sees his peers engaged in class they are “asking questions and trying to gain a better
understanding from the teacher”.
Regarding disengagement within the behavioral theme, distracted behavior was not often
noted by the researcher during observations, but on a couple of occasions students were talking
about food and what different vegetables tasted like during the second observation of the cell
respiration experimental design lab or talking about the upcoming football game that Friday
while working on drawing cell organelles from the microscope slides during the first
observation. However, during the interviews, students repeatedly referenced their behavioral
disengagement in regard to their minds being off-task and thinking about something else
unrelated to biology class. Students noted thinking about being hungry, upcoming appointments
after school, plans later that evening, what homework they needed to do first that night, or Sergio
even stated he can “space out at times when I have a lot on my mind.” This particular
disengagement was not noticed by the researcher during observations; however, mental off-task
behavior is not easily noticed or able to be measured making the interview responses an
important component of data collection on this topic. A list of all prominent categories based on
the initial codes can be found in Table 13 with the disengagement category designated with a (-)
sign next to the word.
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Table 13
Prominent Categories and Codes of Behavioral Engagement
Emerging Theme

Prominent Category

Initial Codes

Frequency of
Initial Codes

Behavioral Engagement

On-task

Asking Questions

Distracted (-)

Homework completion

6

Paying attention

12

Positive conduct

19

Effort

39

Participation

11

Asking Questions

32

Answering Questions

10

Thinking about something else

8

Working on other homework

4

Talking off-topic

5

Cognitive Engagement. The initial codes generated regarding cognitive engagement
were not especially obvious during every observation as this type of engagement tends to occur
internally as students make connections, yet students did reference cognitive engagement often
during the interviews. Of the initial codes generated, the most prominent category of connections
emerged. This category also included smaller codes that appeared in the data including
integrating ideas, application, real-world connections, and connecting labs and activities to
course topics. As Tina stated, “the teacher is always making sure we are drawing connections
between class activities and topics we are learning which keeps our thoughts consistent with the
new information.” Alex emphasized the connections between the previous night’s video, the in-
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class lab or activity, and the real world application to the human body and how these things
“…allow me to interact more during class causing a more enjoyable class period.” The second
observation had the most prominent displays of cognitive engagement through critical thinking
and application of knowledge by students as they worked to design their own experiment. During
this observation, all students had an active role in designing and implementing the experiment.
Students were given background information that related to the topic of cellular respiration, and
they had already completed a guided organizer and video notes on this topic prior to that day’s
lab. Students were therefore able to connect what they had been learning in class with what they
knew about the types of organisms that perform cell respiration. This application of ideas
required students to build on their knowledge from the unit to design an experiment that would
generate the results they needed to demonstrate different levels of cell respiration.
Building on prior knowledge, especially as related to the flipped video notes was also a
second notable category within this theme. Students were regularly observed referencing their
video notes during class time, especially when working on the application or critical thinking
questions that were found at the end of cell organelle lab, mitosis microscope lab, and chalk
drawing modeling. Additionally, students at Lakeside High School take life science in seventh
grade in which they learn about cells and ecology in detail, so many topics covered in biology
are familiar to them, which activates their prior knowledge on the cell and cell reproduction unit
material. This connection to previously learned material was evident during the fourth
observation when students drew the stages of the cell cycle on their desks with chalk markers.
Prior to beginning the activity, the teacher conducted a quick refresher of the stages of the cell
cycle. Then, during the actual task of drawing the stages on the desks, observed students were
overheard in both classes using the phrase “I P M A T C” to remember the stages in order which
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stands for Interphase, Prophase, Metaphase, Anaphase, Telophase, and Cytokinesis. One group
of students also mentioned they were taught this phrase in seventh grade already so it was easy
for them to use to keep the stages in order. Also, interesting to note is that students did not
reference cognitive disengagement during either of the interviews, nor did the researcher note
any significant cognitive disengagement indicators during the observations. Table 14 also
displays the prominent categories of cognitive engagement based on the initial codes.
Table 14
Prominent Categories and Codes of Cognitive Engagement
Emerging Theme

Prominent

Initial Codes

Category
Cognitive Engagement

Connections

Prior
Knowledge

Frequency of
Initial Codes

Integrating ideas

14

Application of topics

6

Real-world connections

3

Connecting activities to
course topics

9

Critical thinking

6

Reference previous unit
knowledge

8

Reference previous
science knowledge

5

Reference to video notes
(Edpuzzle)

19

Reflection on material

8

Social Engagement. When generating initial codes that would fall into the social
engagement theme, positive interactions with peers and the teacher easily emerged as the most
prominent category for this theme. Less prevalent initial codes of having fun together, helping
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peers, and discussion were also included within this category of positive interactions. As Alia
stated, “This class gives me a burst of energy since I’ve created friendships from how much we
work together which allows for a better environment for me to learn.” A majority of interviewees
also referenced the engagement of their peers to be most noticeable when they are talking with
their partners or lab groups and interacting with other students. During all four observations, the
researcher also noted the social dynamic between the teacher and the students. The teacher
regularly visited each group during the second observation which was the student designed lab to
test for the presence of carbon dioxide and would probe students to think differently what
variable they were choosing to test and provide instant feedback on the experimental procedures
students were starting write to better guide them in the design process. The teacher also
encouraged conversation between peers, especially during the fourth observation where students
drew the cell cycles stages on their desks with chalk markers. During these conversations, the
teacher encouraged students to talk to their partners to work through the key changes that occur
with the chromosomes during each stage of the cell cycle. In general, the teacher exuded
approachability throughout each of the observations by sitting next to students at eye level while
explaining topics, smiling when conversing with students, and efficiently navigating between lab
tables to give each group timely feedback which all contributed to the frequent observation of
positive student to teacher interactions.
A second pronounced category of collaboration also emerged which included sharing
ideas, group work, solving problems together, and building on ideas. During every observation,
students were working in pairs, groups of three, or lab groups of four, and this dynamic seemed
to suit the activity of that particular day. During the first observation where students examined
organelles under microscopes and the third observation where students looked at cell cycles
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microscope images and onion root tip microscope slides, students worked in pairs. Working in
groups of two allowed both students to participate equally while also collaborating on a single
lab document they ultimately submitted. The students worked in groups of four during the
second observation where they designed a lab to test for the presence of carbon dioxide using
indicators in various test tube solutions. Having a total of four students during this activity was
sufficient for the workload as one student was the recorder, one student was the reader, one
student gathered materials, and the other student set up the lab; although, despite the different
roles, students had to work together to collaborate on a research design as they were only given
background information and a list of materials. Collaboration between students was present in
every group observed for the duration of the observation as students had to state a research
question, determine variables, decide on a hypothesis, and develop a procedure to test the
experimental question which required an immense amount of idea sharing and collaborating
between group members.
Many of the interview responses also noted that they often work in groups to solve
problems or discuss difficult concepts with their table partners during class. One student,
Sebastian stated, “When I see my classmates, they are often trying to work out problems with
their partners and I feel happy that we get to have fun together while learning.” Annie also noted
that she is “more engaged in biology when we are interacting with each other and helping each
other to understand the topic better.”
Disengagement was also prevalent through one major category, working alone, which
also included withdrawal from group work and negative peer interactions. During the first
observation of the fifth period class, a single student did not want to work with a partner and
wanted to complete the task alone. When this occurred, the teacher had a discussion with the
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student about the lab and the workload of doing the lab individually and the student reluctantly
decided to work with a pair of students who had already started the lab. Throughout the duration
of this particular observation, this reluctant student began to interact positively with the other
group members and was contributing ideas to the analysis questions by the end of the lab. During
the fourth observation of the sixth period class, the table partner of one student was absent that
day and the student present in class did not want to work with anyone else on the assignment so
completed the assignment alone. The teacher did not interject in this instance, likely because this
assignment was able to be more easily completed by an individual student if necessary. Students
also described their general disengagement to be highest during biology class when they were
doing independent or individual work in class that day. Alex echoed this sentiment when he
stated, “I feel most disengaged in this class when I am doing independent work.” Another
student, Tina also agreed when she said “I am not as engaged as I normally am when we are
doing notes on our own at home or just reading a document and answering questions.” A list of
these major categories of social engagement and disengagement based on the initial codes is also
recorded in Table 15 with the disengagement category notated with a (-) after the word.
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Table 15
Prominent Categories and Codes of Social Engagement
Emerging Theme

Prominent

Initial Codes

Category
Social Engagement

Positive Interactions

Collaboration

Working Alone (-)

Frequency of Initial
Codes

Positive peer/teacher
interactions

63

Having fun together

3

Helping peers

9

Discussion

8

Sharing ideas

17

Group work

20

Solving problems
together

8

Building on ideas

8

Independent work

5

Working alone

4

Withdrawal from group
work

3

Negative peer
interactions

1

Engaged Activities. The final theme that emerged after initial coding of the data was that
of engaged classroom activities. While students referenced affective, behavioral, cognitive, and
social engagement within their interviews, they also frequently mentioned specific activities that
occurred in the classroom that they felt engaged them the most. Of the multiple initial codes
generated, two prominent categories emerged in this theme: labs and hands-on work. The allencompassing category of labs included the other initial codes of designing experiments,
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microscope work, demonstrations, and real-world examples. As Sergio stated, “my engagement
in biology class is much more than in my other classes because we are able to do labs and
experiments to help understand the material more.” In fact, seven of the 10 interviewees noted
labs were engaging to them and doing labs was one of their favorite parts of biology class.
Hands-on work was another broad category that included drawings, filming videos,
projects, and building models. Several of the students who were interviewed mentioned they
enjoyed the class more when the work was hands-on instead of completing a worksheet or
reading a scientific article. Tommi noted that other students in the class were most engaged while
doing “hands-on types of activities.” A couple of the students who were interviewed were also
quick to mention that taking notes was when they felt most disengaged in biology. In this case,
the researcher asked a follow-up question to these students if they meant in class notes or with
the assigned Edpuzzle homework notes and all of them stated that watching the Edpuzzle videos
and taking notes on these videos at home was not as exciting as the hands-on learning that occurs
in class. These major categories based on the initial codes are also listed in Table 16 with a (-)
noted next to the major disengagement category.
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Table 16
Prominent Categories and Codes of Engaged Activities
Emerging Theme

Prominent Category

Initial Codes

Frequency of
Initial Code

Engaged Activities

Labs

Hands-On Activities

Taking Notes (-)

Designing experiments

7

Conducting labs

26

Microscope work

6

Demonstrations

3

Real-world examples

4

Drawing/sketching

8

Filming videos

5

Hands-on work

9

Building models

1

Doing projects

3

Completing Edpuzzle
notes

4

Taking notes

3

Overall Engagement Results. The results from the qualitative data collected via
interviews and observations generated a total of 50 initial codes. Some of the most prominent
initial codes relating to engagement included expressing enthusiasm, asking questions,
integrating ideas, referencing prior knowledge, interacting positively, working together, being
interested in the topics, conducting on-task behavior, collaborating, referencing video notes,
collaborating, and positive conduct during class. The occurrence of disengagement initial codes
was not as numerous in the data as the initial engagement codes, but did include prevalent codes
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such as boredom, working alone during group work time, distracted behavior, and having one’s
mind elsewhere during class time. There were also a handful of pronounced initial codes that
were found in the data regarding reference to the class structure and tasks. Some of these initial
codes included labs, real-world examples, microscopes, designing experiments, and hands-on
activities while a single disengaged code of taking notes emerged as well.
These initial codes were then grouped together into 14 prominent categories including the
engagement categories of enthusiasm, on-task behavior, making connections, positive
interactions, and labs. A summary of how the initial codes grouped into these prominent
categories can be found in Table 16. Of the prominent categories, several disengagement
categories emerged as well including boredom, distraction, and working alone. A summary of
the grouping of the initial codes into these categories is located in Table 17. These categories
were then grouped into the five major themes, affective engagement, behavioral engagement,
cognitive engagement, social engagement, and engaged activities. Each of these themes also
included the results of each disengagement category as related to each theme. After examining
these initial codes, five prominent themes emerged from the data set. Four of these themes
naturally appeared as each construct of engagement, affective, behavioral, cognitive, and social,
and a fifth and final category also emerged of engaged classroom activities. A breakdown of
each of these themes with the corresponding prominent categories and initial codes can be found
in Table 17 for engagement and Table 18 for disengagement.
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Table 18
Themes, Prominent Categories, and Initial Codes for Qualitative Disengagement Data
Theme
Prominent
Category
Initial Code(s)

Affective
Disengagement
Boredom

Behavioral
Disengagement
Distracted

Social
Disengagement
Working Alone

Disengaged
Activities
Taking Notes

Boredom

Thinking about
something else

Independent work

Completing
Edpuzzle notes

Working on other
homework

Working alone

Taking notes

Talking off-topic

Withdrawal from
group work
Negative peer
interactions

Mixed Methods Findings
The convergence of the data addressed the following mixed methods research question:
What types of engagement occur during the in-class component of a flipped learning
environment? When comparing the quantitative data to the qualitative data, the emergent themes
of the qualitative data corresponded to the constructs of engagement represented by the survey
items of the quantitative data. Because the survey had items representative of each major
engagement construct, the responses from these items was able to be compared to the prominent
categories and emergent themes of the observation and interview data. The fifth emergent theme
of the qualitative data of engaged activities did not necessarily correlate to the quantitative data,
but the information gathered to develop this theme still contributed to the analysis of the data and
subsequent answering of the research questions.
Merged Results
Convergent parallel design within mixed methods research is when qualitative and
quantitative data are collected concurrently, analyzed separately, and then combined for final
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analysis (Creswell & Plano Clark, 2011). While a final analysis is provided in Chapter 5, to
determine an initial relationship between the qualitative and quantitative data, the survey items
were examined for similarities to the initial codes generated during the coding process of the
qualitative data. For example, one of the initial codes of the behavioral engagement theme was
effort, and one of the survey items specifically stated, “I put effort into learning.” As a result, the
data from this survey item can be used to support the data of the prominent category of on-task
behavioral engagement during the data analysis. Additionally, the survey item “I enjoy learning
new things in science” was supported by observations of enthusiasm and student interview data
citing they saw their classmates enjoyed class the most when doing labs to explore new topics.
Furthermore, the reverse coded survey item “When working with others I don’t share my ideas”
actually meant students do share their ideas when working with others was evident in the
observed amount of collaboration as well as interview participants who mentioned they enjoyed
collaborating during class. Table 19 compares each qualitative data theme and respective
category as related to the quantitative survey items and respective means.
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Table 19
Mixed Methods Comparison of Qualitative and Quantitative Findings
Quantitative Data
Survey Item
Qualitative
Data
Themes

Affective
Categories

Behavioral
Categories

Enthusiasm

I enjoy learning new things in science
class.

4.33

Interest

I don’t care about learning science
(reverse coded)

4.55

On-task

I put effort into learning.

4.70

I don’t participate in class (reverse
coded)

4.53

Connections

I try to understand my mistakes when I
get something wrong.

4.43

Prior
Knowledge

I try to connect what I am learning to
things I have learned before.

3.73

Positive
Interactions

I try to work with others who can help
me in science class.

4.35

When working with others, I don’t
share my ideas (reverse coded)

4.35

Asking
Questions
Cognitive
Categories

Social
Categories

Mean

Collaboration

Summary
Of the data collected through this study and previously reported above in Chapter Four,
there were several key findings that emerged from the quantitative and qualitative data. Within
the quantitative data, overall, students reported considerably high engagement with an overall
mean of 4.14. Not surprisingly, students reported the highest mean of 4.18 on the total social
engagement survey items which included references to building on the ideas of others, working
with others who can help, caring about people’s ideas, and overall enjoying working with their
classmates. However, when examining each individual survey item, the item with the highest
response was in regard to behavioral engagement and putting effort into learning.
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The qualitative data also included reference to the four constructs of engagement and
emerged as major themes amongst the research in addition to the development of a fifth major
theme, engaged activities. Within the qualitative data, excitement and enthusiasm were the most
often observed and noted by the researcher which is considered a type of affective engagement.
Students were also observed frequently asking questions and staying on task during classroom
activities which was representative of behavioral engagement. Concerning cognitive
engagement, most qualitative data were collected during the interviews when students discussed
how their teacher ensured they were making connections with their notes and the activities in
class. Students were also frequently observed using their Edpuzzle notes (which were previously
done outside of class) and discussing analysis questions as related to what they had learned
previously. Qualitative data regarding social engagement indicated a multitude of positive
interactions of both peer to peer and peer to teacher during observations as well as reference to
these positive interactions during the interviews.
Students were also sporadically observed as being affectively disengaged and also talked
of their behavioral disengagement during the interviews. However, cognitive disengagement was
not observed by the researcher during any observation, nor did students discuss their cognitive
disengagement during the interviews. The fifth emergent theme of engaged activities also
developed as a result of the student interviews when students openly discussed what activities
engaged them the most and which engaged them the least. Because there is ample class time to
conduct labs and experiments, not surprisingly, students mentioned labs as being the most
engaging to them in class and as witnessed during the observations, students are frequently doing
labs or other hands-on activities during class time. Also worth noting, students regularly cited
independent work and taking notes as the most disengaging activities they do in biology which
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are activities that they are doing at home, not in the classroom. What follows in Chapter Five is a
detailed interpretation and analysis of the data as well as recommendations for future research
and the implications of this particular study.
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Chapter 5: Discussion
This chapter contains the analysis and discussion of the mixed methods study that
examined the engagement of high school Honors Biology students within a flipped classroom
environment as well as a discussion of the limitations and implications of this study. In many
biology classrooms in Georgia, student engagement is often difficult to accomplish as teachers
are driven by pressure for students to perform well on high-stakes End of Course testing and
must therefore cover a significant amount of material in a limited time frame. As a result, an
extensive amount of time is often dedicated to delivering content rather than engaging in science
best-practices for learning that have been shown to better engage students in the content of the
course (Chen et al., 2019; Hampden-Thompson & Bennett, 2013; Smallhorn, 2017).
As mentioned previously, the education community widely accepts engagement as a
multi-dimensional construct consisting of affective engagement, behavioral engagement,
cognitive engagement, and the recently recognized fourth construct, social engagement (Bond et
al., 2020; Fredricks et al., 2004; Parsons et al., 2014; Wang et al., 2016). There are a substantial
number of studies that have been conducted regarding flipped learning as well; however, a
majority of these studies focused on post-secondary classrooms (Bishop & Verleger, 2013;
Demirel 2016; Hwang et al., 2015). Of the studies that have been conducted in a secondary
setting, the major focus typically included one of the following three categories: student
achievement, student perspectives, or student engagement, with most studies choosing to focus
on either achievement or perspectives. A gap also existed in the literature in that the secondary
studies that did choose to focus on student engagement only studied the affective, behavioral,
and cognitive constructs of engagement without reference to the social construct (Bond, 2020;
Hodgson et al., 2017; Roehl et al., 2013; Thompson & Ayers, 2015). Therefore, a significant gap
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existed in the literature in that there was no known research found that examined all four
constructs of engagement within a secondary science classroom.
Subsequently, the purpose of this mixed methods study was to examine the affective,
behavioral, cognitive, and social engagement of high school Honors Biology students within the
in-class component of a flipped learning environment. The research methodology of this study
followed a convergent parallel design and collected quantitative data through the use of a survey
and qualitative data through eight classroom observations in two class periods and interviews
with 10 students on two separate occasions. Furthermore, collecting three different types of data
allowed for triangulation to occur in order to provide a more thorough interpretation of the
multiple constructs of engagement that can occur within a classroom.
Discussion of Findings
Research Question 1
The quantitative data were collected in order to address the following research question:
What are student perceptions of engagement in a flipped learning environment based on the
dimensions of engagement (e.g., affective, behavioral, cognitive, and social)? The survey that
was administered was a modified version of a survey initially developed by Fredricks et al.
(2016) with survey items pertaining to each construct of engagement. The initial survey
contained both math and science terms, so the survey was adjusted to include only the word
science which helped keep the validity of the instrument as nothing else was changed, thus
making it an ideal instrument to answer the previously stated research question. The student
responses on a scale of one to five specified the level of engagement for each item, meaning any
response at or above four indicated student engagement, while a response at or below two
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indicated student disengagement. A response at or near three pointed toward neutral levels of
engagement.
When examining the affective data results, the mean of the survey responses was the
second highest overall across all four constructs with items related to students wanting to
understand science, wanting to be in science, and enjoying learning new things scoring the
highest. In fact, the third highest overall survey item response was in reference to students
wanting to understand what they are learning in class (mean = 4.55). With respect to the flipped
learning environment, students seemed to appreciate the value of learning new things in class
and wanted to be in class. The typical design of this learning environment likely contributed to
these survey responses, as students wanted to be in classes they were able to enjoy, which
ultimately could have led to a better understanding of the material and higher levels of
engagement as indicated by overall survey item responses at or above four. In addition, when
students were able to participate in tasks and activities that applied what they had previously
been introduced to through video notes at home, there was more class time to further explore
course topics which confirms prior research in that student engagement increases when students
are able to explore their interests regarding course topics further during class (Lyons, 2006;
Shumow et al., 2013).
In regard to behavioral engagement, students did not rate their overall behavioral
engagement as being affected the most within their science class during the interviews; however,
the two survey items with the highest responses were both statements referencing behavioral
engagement with means above 4.50 indicating high levels of behavioral engagement. Students
cited putting in effort as the highest engagement survey item, which could be related to the fact
that students are Honors students and likely put effort into all of their classes. However, a flipped
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learning environment requires students to do more than complete simple tasks, like copying
notes, as students are expected to instead complete multi-step problems, think critically, and
reflect on their knowledge during class time through further analysis questions at the completion
of an activity which requires a substantial amount of effort on the part of the student. The flipped
learning environment design of this classroom that required student effort allowed for the
integration of NGSS standards in which the activity design emphasized skills such as asking
questions and constructing explanations (Bybee, 2013; Ryu & Lombardi, 2015). Interestingly,
two behavioral statements on the survey also had the lowest responses regarding talking about
science outside of class and learning more about topics covered in class. Although, when
reflecting on the context of this study, both of those statements referenced behavioral
engagement outside of class which does not really apply to the major goal of collecting data to
support the engagement of students within the in-class portion of the flipped learning
environment.
Cognitive data within the research had the lowest engagement values in the survey;
however, after conducting the research and analyzing the data, these particular survey items did
not seem to align as well with the qualitative data goals and subsequent results, as originally
expected. As mentioned previously, the wording of some of the survey items had to be changed
to reflect only science, as the original survey contained vocabulary pertaining to both math and
science, but one particular statement was changed a little more to better reflect a science class.
This item was changed from “When I am studying, I only review problems I have gotten correct
before” to “When I am studying, I only review content I have gotten correct before” and
interestingly enough, this statement not only had the lowest mean amongst the cognitive
engagement survey items, but the lowest overall mean of all the survey items with a value of
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1.95 indicating high levels of disengagement. After beginning the analysis process of the
qualitative data, this item did not necessarily make sense, especially in the context of science. In
my years of experience in education, I have noticed students generally do the opposite and study
content (or problems) they have gotten incorrect in the past, so this statement does not sit well
with me and if I were to do this research again I would likely not include it. Furthermore, upon
reexamining the data in the Fredricks et al. (2016) article and the Wang et al. (2016) article in
which statistical analysis was conducted on each survey item, I discovered that the researchers
did not conduct statistical analysis on this particular survey item. I reached out to the researchers
via email regarding this item to ask if there was a reason for not conducting an analysis of this
particular item and to also ask if this item should have been reverse coded. I received a response
from Jennifer Fredricks that the main author of the statistical paper, Ming-Te Wang, would get
back to me with more information on the survey items; however, a response was not received
before this dissertation was completed and submitted.
Based on the data, students reported the highest engagement values on the social
engagement survey items which was as expected with the overall design of a flipped learning
environment. In this particular environment, students have more time to interact with their peers
while learning which translated into an average response of 4.18 across all social engagement
survey items, indicating high social engagement. Because the survey pertained to the
participant’s specific science classroom, as evidenced by the results, social engagement was the
most prominent in the flipped learning environment, which was further supported by the lowest
standard deviation within the data set. These data also further confirmed previous research on
social engagement in that positive relationships and peer collaboration were important
components to establishing the high levels of in-class engagement noted through the survey
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responses (Bond & Bedenlier, 2019; Fredricks et al., 2019; Lo & Hew, 2017a; Wang & Eccles,
2012). Also worth noting, of all social engagement survey item responses, only one item had a
mean below 4, which referenced students trying to help other students who are struggling class.
Although one should consider that when referring to Honors Biology students, these students are
typically high-achieving and can be much more competitive about grades. Therefore, with this
particular item scoring low and as a teacher with experience teaching Honors students, in my
opinion, this response is deeper than a lack of social engagement and more related to the
competitiveness amongst higher level students and the ultimate race to be top of the class.
Research Question 2
The qualitative data were collected to address the following research question: How do
high school Honors Biology students affectively, behaviorally, cognitively, and socially engage
during the in-class component of a flipped learning environment? The researcher conducted both
interviews and observations that gathered data respective to each major construct of engagement
which were also designated as the major themes of the data during the coding process. During
the qualitative data collection, students were recorded as engaging across all four constructs to
varying degrees. The engagement of students in respect to each construct is outlined in more
detail below.
Affective engagement is most closely associated to the feelings students have and is
sometimes referred to as emotional engagement in other research (Fredricks et al., 2004). In this
study in particular, enthusiasm during class was the most prevalent type of engagement observed
by the researcher. Students were frequently noted as being excited to start a lab, enthusiastic
about the results they were getting while conducting research, and overall appeared to be
enjoying class. While one could argue that many students might feel this way about science
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classes in particular due to the activities that often take place, the design of class time to allow
for deeper study into course topics within a flipped learning environment lends itself to higher
levels of affective engagement of students. As Fredricks et al. (2018) noted, students frequently
reported disengagement during teacher-led instructional time. Furthermore, the interest and
enthusiasm toward the learning activities observed in this study confirmed prior research in
which students have regularly cited the ability to relate classroom content to real life as being
responsible for the creation of an authentic learning experience that can lead to deeper
understanding (Bond & Bedenlier, 2019; Wang & Eccles, 2012). Had students been observed
taking notes or completing a textbook assignment, this same level of affective engagement would
likely not have occurred. From prior teaching experience, students tend to be interested in at least
some of the topics covered in biology, so when students designed an experiment or looked at
living specimens under a microscope during these observations, their interest level was also
noticeable. These observations in this study supported previous research that concluded when
students see biology topics in action or the teacher “brings the outside in” their biology
engagement increases (Lysne et al., 2013).
Within a flipped classroom, behavioral engagement has been the most studied previously,
and because students are typically moving around and working on varying tasks, this type of
engagement is also the easiest to observe and record. During this particular research, students
were consistently observed as being on-task and asking questions. These observations could also
be connected to the affective engagement observed in that if students enjoy what they are doing,
they are likely to stay on-task and continue doing that particular activity. The amount of time
students asked questions was somewhat surprising, however these questions were not asked to
the whole class which likely played a role in the frequency. To many students, asking a question
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in front of the whole class can be intimidating. However, the design of a flipped learning
environment places the teacher in a role to circulate the room and check in with students on an
individual or small group basis, which was the case during every observation of this study which
supported research by Fredricks et al. (2018) that found students were more engaged in class
when “their teachers monitored their engagement and level of understanding…” (p. 280).
Student ease of asking questions for clarification during the labs was likely frequently observed
due to the positive relationship of students with the teacher which is further supported by
research that teachers can have a positive influence on a student’s perception of competence
through positive and timely feedback during classroom learning activities (Fredricks et al.,
2019).
The data on cognitive engagement generated from the survey did not lend itself as well to
a biology classroom as a math classroom; however, the qualitative data collection did adequately
address the cognitive engagement of students within a flipped learning environment. During each
observation, students were observed cognitively engaging to some degree through the application
of previous knowledge, especially in reference to Edpuzzle notes from watching video notes
outside of class. Taking notes on videos outside of class is the foundational component of the
flipped learning model in that class time is able to be used to engage with the content on a deeper
level through discussion, group work, labs, and other activities rather than simply
communicating information from teacher to student via notes which is supported by previous
research on the flipped learning model (Bergmann & Sams, 2012; Demirel, 2016). Students used
their unit video notes during every observed activity and on a few occasions referred back to
other video notes from earlier in the semester. These observations provide evidence as to the
importance of completing the video notes outside of class (which would be considered
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behavioral engagement) and how the application of these notes to make connections between
course topics and in-class activities is essential to cognitive engagement with the flipped learning
environment which affirms prior studies that identified connecting ideas and critical thinking as
important indicators of cognitive engagement (Bond, 2020; Fredricks et al., 2016). Furthermore,
the difficulty in gathering cognitive data in this study as compared to the other three engagement
constructs supports the data found in a comprehensive study by Bond et al. (2020) in which
cognitive engagement was documented the least across 243 different studies on student
engagement. A possible reason for this is that cognitive engagement tends to happen internally in
the brain of a student and does not always manifest itself into behaviors that can be viewed and
classified as evidence of cognitive engagement.
The social engagement evident within the qualitative data heavily focused on positive
interactions and could be argued to be at the heart of flipped learning engagement. When
students interacted with their peers and the teacher in a positive manner, they also seemed more
likely to enjoy class, stay on-task, and had the ability to make connections between their
knowledge and what they were doing in class which asserts the existing research that positive
social environments contribute to high levels of student engagement (Bond & Bedenlier, 2019;
Parsons et al., 2014). The one noticeably off-task student observed was hesitant to work with
others and was doodling at his desk and attempting to work on something for another class,
which could have been the reason for his hesitance to partner up for the lab. The class time
structure of the observed flipped learning environment allowed for students to work with their
peers and participate in discussions and the sharing of ideas with each other because they already
had the foundational knowledge on the topic to continue further exploration of the information.
Students were frequently observed helping their lab partners, discussing the order of steps during
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the experimental design lab, and genuinely having fun together while drawing the stages of the
cell cycle on their lab tables. For these reasons, the data strongly supports that high levels of
positive interactions and collaboration occurred within a flipped learning environment in this
study and affirms prior research that social relationships with peers and the teacher in the
classroom are essential to increasing social engagement (Fredricks et al., 2016; Wang et al.,
2016). Also important to note, the ability of the teacher to constantly move through the class to
work with individual groups also contributed to high levels of positive teacher interactions which
aligns with existing research on the importance of teacher rapport to increasing classroom
engagement (Fredricks et al., 2019).
The qualitative data question also included two sub-questions: (1) How do students
describe their engagement? and (2) How do students describe their disengagement? These
questions were addressed primarily through the student interviews, which provided valuable
insight into answering these research questions. The analysis of the interview data in particular
also led to the development of a fifth theme, engaged activities, within the qualitative data set as
students often talked about the things they liked doing most in class during the interviews. In
general, students tended to describe their own engagement in terms of affective and cognitive
engagement. Students often discussed their excitement to learn during class and how the
structure of class kept things interesting, and they did not feel bored very often. Additionally,
students described the engagement of their peers often within the context of affective
engagement by referencing their peers being excited to learn new things or use new lab
equipment. Students also discussed their engagement multiple times in relation to cognitive
engagement by describing how they generally tend to think during biology. Some students
referenced that they thought about ways in which they could apply what they were learning in
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the future or thought back to prior knowledge from previous units or even seventh grade life
science to understand concepts or apply their knowledge to the current task.
As previously mentioned, a fifth theme emerged as students described their engagement
(and disengagement) in class. Labs in particular were the most frequently mentioned activity
students felt engaged them and often cited the ability to do labs in class for the reasons why
biology was more engaging to them. Prior research noted that many science labs tend to be
‘cookbook labs’ and do not effectively engage students (Wenning, 2004); however, the labs
observed and referenced by students during this study were the opposite in that these labs were
guided inquiry labs and required students to engage on a deeper level as students were expected
to determine the methods and solution when only given a question and a list of materials (Bell et
al., 2005). The ability to spend an entire class period designing an experiment is likely due to the
flipped learning environment design in which students are provided more individualized support
and already have prior knowledge on the topic (Erdogan et al., 2011; Hogan, 2019b). Many of
the participants also mentioned hands-on activities as being important to their engagement in
class which was also observed by the researcher during every observation. The students that
were interviewed almost always mentioned they noticed their peers most engaged during labs
and hands-on activities as well which confirms research that science activities should be handson and involve collaboration to engage students more effectively (Hampden-Thompson &
Bennett, 2013). The frequent mention during the student interviews of the importance of labs and
hands-on activities as related to their engagement further confirms this research. The culmination
of this information supports the notion that students described their engagement and that of their
peers as enjoying what they were doing in class, but also learning in the process.
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During the interview portion of data collection, students did not have as much description
in terms of their disengagement. In fact, students often had a tough time thinking of specific
examples of being disengaged in biology and would frequently reference other classes or make
comparisons instead. In general, students described their disengagement as any time they had to
work independently at their seats and the teacher was doing something else, like grading papers
or setting up a lab. The student interview responses of this study in regard to taking notes aligns
with prior research and the description of a teacher-centered classroom in which students are
passive receivers of knowledge and therefore reported higher levels of disengagement (Demirel,
2016; Li et al., 2014). Students were also quick to mention that when they were disengaged, they
felt bored and disinterested in the class which is once again related to affective engagement.
Many students also reported their behavioral disengagement as being off-task mentally. The
researcher rarely observed physical off-task behavior, but the interviews provided more insight
into how students describe their disengagement, particularly as related to their minds wandering
or thinking about their personal lives or other activities after school when they felt bored. As a
result, when students felt affectively disengaged, they were more likely to be disengaged as
related to the other constructs of engagement as well.
Research Question 3
The convergent design of this study was further supported through the mixed methods
research question: What types of engagement occur during the in-class component of a flipped
learning environment? When examining the quantitative and qualitative data individually and
together, there is apparent evidence of all four constructs of engagement within a flipped
learning environment. More importantly though, was the demonstration of the relationship
between each construct to the others.
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For students in this study, affective engagement was the most consistent across all three
types of data. Students frequently cited enthusiasm and excitement when they talked about their
biology class, the researcher often noted the eagerness and enthusiasm of students as they
worked on performing labs and designing experiments, and most students consistently rated their
affective engagement in class as a four out of five on the corresponding survey items. The
consistency of this data across all three types of data also supported the triangulation of data
within this study, at least in terms of affective engagement as the presence and specific examples
of affective engagement were verified across all three sets of data. Research by Ateh and
Charpentier (2014) also noted that interesting tasks help create personal connections for students
thus increasing affective engagement. The data from this study further confirms this previous
research in that significant results from all three data sources were recorded in terms of affective
engagement, specifically as related to student interest.
Behavioral engagement on the other hand, scored the highest on the quantitative survey
but was rarely mentioned during student interviews despite being frequently observed by the
researcher during observations. Students were typically on-task and usually participating in the
day’s activity as noted by the researcher and this observed behavior translated into the higher
than average student responses on the survey items regarding effort and participation as well.
However, while the triangulation of this particular construct is not as strong as affective
engagement, the connection between affective and behavioral engagement cannot go
unmentioned. When students were enthusiastic to do the classwork in this particular flipped
learning environment, then this emotion likely translated to positive behavioral engagement as
well through on-task behavior and effort. The results of this study further affirmed prior research
that noted the direct relationship of behavioral engagement to affective and cognitive
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engagement which found behavioral engagement was only high in a classroom when affective
and cognitive engagement levels were also high (Schmidt et al., 2018).
Cognitive engagement within the data set was also difficult to triangulate in that upon
reflection by the researcher, the survey did not adequately address the cognitive engagement of
students in a manner similar to the methods of the other three constructs. The survey used in this
experiment was initially designed as a math and science survey by Fredricks et al. (2016) and
had been tested across various science courses. However, many of the cognitive survey items
were better suited for a math or physical science learning environment due to the nature of
several survey items that focused on getting correct answers or studying questions that have been
answered correctly before. Additionally, the focus of the questions did not relate well to the daily
structure of a flipped learning environment in that these biology students were not often
answering questions with clear right and wrong answers or doing just enough to get by in class
as the activities observed consisted of group work that required each student to actively
participate. The students of this flipped learning environment were instead observed during the
in-class portion as designing experiments and actively participating in their learning which
requires more cognitive engagement than these survey items state. A further discussion of the
limitations of the cognitive questions of this survey and advice for future research is provided in
the next section. The data gathered during the observations and interviews are congruent in that
students were often referencing the connections they made during class which was also evident
during the observations. This particular engagement construct also supported the foundational
component of flipped learning, taking notes on flipped videos. Students used notes from prior
units and the current unit to work through difficult concepts and applied their basic knowledge of
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the unit topics from the notes to the more difficult concepts embedded within the labs and
activities.
In regard to social engagement, this construct had the most triangulation across the data.
The social engagement survey items each had a mean above four, except for one statement,
which as previously mentioned, likely scored low due to the competitive nature of Honors
students in terms of grades. Additionally, social engagement was prevalent during every
observation as students were often observed positively interacting with each other and
collaborating together on labs and activities. Furthermore, students often credited partner and
group work as the reason for their engagement in biology class during interviews. As with
affective engagement, the consistency across all three data sets also supports the triangulation of
social engagement within this study. The data in this study found social collaboration to be an
important component of student engagement within a flipped learning environment. These
findings further supported research by McLeod (2019) that the design of a flipped learning
environment leads to active learning which results in problem-solving as students collaborate
socially. Furthermore, Lombardi et al. (2021) defined active learning in biology specifically as
“…an interactive and engaging process that may be implemented through the employment
strategies that involve metacognition, discussion, group work, formative assessment, practicing
core competencies, live-action visuals, conceptual class design, worksheets, or games” (p. 16).
This aforementioned definition includes many of the activities that tend to take place in higher
frequencies in flipped learning environments, many of which involve some degree of social
engagement.
Even with the lack of triangulation of data across all four constructs of engagement
individually, the interconnectedness of the constructs was still evident amongst the different data
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sets. For this reason, the data in this study was shown to converge as the quantitative data was
reinforced by the qualitative data across all constructs. Because the affective and social
engagement results were consistent across all methods of data collection, the relationship of
these two constructs to behavioral and cognitive engagement is also worth mentioning. For one,
because students were observed enjoying their learning environment and also supported this data
via their interviews and survey responses, their behavioral engagement was often observed as
occurring as well. If a student does not enjoy the class, they will not participate or be on-task,
and furthermore, would be more likely to lack the ability or motivation to apply what they are
learning or make connections to prior knowledge.
The theoretical foundations that guided this study were also supported by the data
collected during this study. The prevalence of social engagement within this particular study was
further supported by the collaborative learning process emphasized by Vygotsky’s theory of
social constructivism (1978). As also noted in the qualitative analysis, specifically regarding the
classroom observations, the role of the teacher within a flipped learning classroom was observed
as that of a facilitator as she constantly moved around the classroom assisting students
throughout each lesson. This role of the teacher as a facilitator instead of an instructor in this
flipped learning classroom was also evidence of a social constructivist classroom (Amarin &
Ghisan, 2013; Baviskar et al., 2009). The Bioecological Model of Influences on Student
Engagement developed by Bond (2019) was evident in the data collected during this study as
well. As Bond (2020) outlined in the research, there is an increased opportunity for teacher
relationships within a flipped learning environment due to the increased time teachers are able to
spend interacting with students. The high level of positive teacher interactions observed during
the data collection supported this research previously done by Bond (2020). Additionally,
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according to Bond and Bedenlier (2019), peer interaction is a key component of an engaged
classroom environment. The data collected during this research also noted the importance of peer
interactions as related to social engagement in the flipped classroom. Even more importantly,
students often cited their interest and enthusiasm for the class which was largely in response to
the activities done in class. This frequent reference to meaningful activities done in class was
directly supported by the curriculum component of the student’s microsystem within the
Bioecological Model of Influences on Student Engagement which emphasizes the need to design
meaningful learning activities that help relate the content to the students (Bond & Bedenlier,
2019). The third and final theoretical framework that framed this study was that of the Academic
Communities of Engagement (ACE) which emphasizes a model with students in the middle
surrounded by their course community and their personal community (Borup et al., 2020a). This
study only focused on the course community of the students which includes the peers and
professionals with experience supporting students in their learning (Borup et al., 2020a). The
ACE model also emphasizes the importance of relationships in increasing affective engagement
through excitement for learning which was further supported by the data of this study where
student excitement and enthusiasm was prevalent across all three types of data collected.
Implications of the Study
The findings of this study provided several important implications for both the field of
education and as related to educational practice. The most evident of all was the existence of all
four constructs of engagement within a flipped learning environment. With a majority of
previous engagement-based studies only focusing on behavioral engagement within a flipped
learning environment (Hodgson et al., 2017; Smallhorn, 2017; Subramaniam & Muniandy, 2019;
Thompson & Ayers, 2015), additional data provided by this study to support affective, cognitive,
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and social engagement suggests that the flipped learning environment is conducive to
engagement across all four constructs; however, affective and social engagement were much
more prominent as compared to cognitive engagement. Evidence of engagement via the surveys,
observations, and interviews of this study demonstrated that students are enthusiastic about their
learning (affective engagement), on-task during class time (behavioral engagement), making
connections and using prior knowledge (cognitive engagement), and working together (social
engagement).
Social engagement was by far the most frequently observed engagement construct in this
study and according to students was also the most valued type of engagement within their flipped
biology classroom. With social engagement being the most recently recognized construct of
engagement, the limited research that does exist emphasizes the importance of quality social
interaction, collaboration, and supportive teamwork within a classroom (Bond, 2020; Tuovinen
et al., 2020; Wang et al., 2016). Furthermore, the importance of positive teacher relationships
also influences the social engagement of students as supportive and invested teachers have the
most positive contributions to student engagement (Bond & Bedenlier, 2019; Fredricks et al.,
2018; Sinatra et al., 2015; Wang & Eccles, 2012). Strong evidence in support of the importance
students place on social engagement within this study makes a case for frequent inclusion of
socially-based activities within the daily classroom structure. Because the flipped learning
environment in particular offers a greater opportunity for students to not only engage with their
peers but also with their teachers, this particular learning model is an important component to
improving social engagement within a classroom. Furthermore, the interpersonal skills students
learn during group work and collaboration with each other would likely benefit students in the
future as they pursue college and career interests that may require strong social skills and
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teamwork abilities. Additionally, the data on engaged behaviors could help educate more
teachers on what students feel is truly engaging coursework and help teachers forge better
relationships with their students through more meaningful content delivery (Martin & Dowson,
2009).
The shift toward NGSS standards across science as well as the push for high performance on
End of Course testing is also influenced by student engagement within the flipped learning
model. The emphasis on student-driven learning through science best practices within NGSS
stresses the importance of generating student interest in science and the subsequent deeper
engagement of students (Bybee, 2013; Hogan, 2019a; NGSS, 2013). Because these standards
focus on asking questions, developing models, and constructing explanations, there has been a
shift in education as students can no longer just learn the content, they must engage on a deeper
level with what they are learning (Bybee, 2013; Ryu & Lombardi, 2015). As previous research
has found, students feel they are most engaged in class when they are part of a student-centered
classroom where their learning is self-directed and collaborative in nature (Fredricks et al., 2016;
Hampden-Thompson & Bennett, 2013). The combined data of this study with students reporting
high levels of social engagement, students stating they frequently observed their peers as
engaged when working together, and the researcher’s observations of high levels of positive
interactions within the classroom further reinforce the importance of social engagement in a
classroom to better support the NGSS standards. Teachers who implement a flipped learning
environment are also able to better structure classroom activities to further promote positive
social interactions. Regardless of whether teachers currently flip or not, my study also
informed teacher practice by drawing attention to the in-class activities that have the potential
to increase classroom engagement. The value of this data may also influence school policy in
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that leaders may recommend a flipped instructional model as a method of improving overall
student engagement in class, cultivating positive social skills of students, and meeting the
requirements of the NGSS standards. Furthermore, the data from this research could help guide
future curriculum and course development to offer students a more engaging classroom
experience. If students are exposed to the content in a more engaging manner, they will likely
retain more information and perform better academically in the classroom as well (Bhagat et al.,
2016). Additionally, based on the interviews conducted during this study, students found the athome videos to be the most disengaging part of their experience in biology, which brings
attention to the methods of the at-home component of flipped learning. Teachers choosing to
implement this instructional method should also consider the engagement of students at home by
varying methods of content delivery. Examples of this variance include using reports, videos,
and websites to provide different learning material options that guide students to answer
questions related to topics that will be covered in class (Cheng et al., 2020). Some teachers have
also been successful in implementing online discussions with students through discussion boards
or back channels to preview the content and encourage further discourse within the classroom
after previewing the initial class material online ahead of class (Cheng et al., 2020).
Limitations & Future Research Directions
Limitations
After examining the methods and subsequent data of this study, several limitations regarding
transferability of the data should be considered. For one, this particular study only examined the
engagement of Honors Biology students, and these students all had the same teacher, which was
due in part to the use of a purposeful sample. While the focus of this study from the beginning
was only on Honors Biology students, the ability to generalize these findings across all biology
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classrooms is not necessarily possible as the convenience of these participants to the researcher
played a role in participant selection and additional research with other students from other
populations and other schools or districts would need to be conducted to better generalize the
findings. Different levels of students may still engage in the same manner within a flipped
learning environment; however, the structure of the course design may not necessarily produce
the same results. Honors courses tend to move at a faster pace and deliver more details on
specific course topics with less scaffolding of content for student learners. As a result, Honors
courses typically spend more time exploring the content on a deeper level, while an on-level
course tends to cover the basic content of each unit of study.
An additional limitation was the definition and resulting description of flipped learning
that was studied. There are many different ways to ‘flip’ a classroom, and other teachers may flip
differently and as a result the flipped models of other teachers could be more engaging or less
engaging than what was observed during this research. In the case of this study, the teacher
provided prerecorded videos that included embedded questions for students to answer as they
watched the video and completed a guided notes organizer. Other teachers may utilize scientific
readings and reports, informative websites, or online discussion boards to facilitate the content
delivery of the at-home component of flipped learning (Cheng et al., 2020). Additionally,
examining Ms. Johnson’s version of flipped learning instruction as related to the four pillars of
flipped learning is also important. The four pillars of flipping consist of the following: flexible
environment, learning culture, intentional content, and professional educators (Demirel, 2016).
Regarding the Honors biology classroom of this study, the learning environment was flexible in
terms of learning but not physically, as desks were still arranged in rows. Students were given
the ability to move around and work at their own pace through the day’s lesson with flexibility in
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consulting their peers or teacher as needed throughout the lesson. The learning culture pillar of
flipped learning also partially fit the Honors Biology classroom of this study in that a majority of
the observed in-class learning was student-based as they had the ability to participate in all parts
of their learning in the classroom; however, the passive transmission of information during the
at-home portion of the flipped learning of Ms. Johnson’s classroom did not fit this second pillar.
The intentional content pillar was noticeable in this study as each observation involved some
form of active learning, problem-based learning, or student exploration of a topic (Demirel,
2016). The final pillar of professional educators was also partially address by Ms. Johnson
during this study as she noticeably behaved as that of a facilitator during the lesson; however, the
scaffolding and ongoing formative assessment during class time was not as evident during the
observations of this study. Therefore, the generalizability of this study is limited to other
classrooms where teachers not only flip in a similar manner but also implement a flipped
learning model that addresses the four pillars of flipped learning in the same manner.
Regarding the data collection, the combination of qualitative and quantitative data could
be acknowledged as a potential limitation. Because the quantitative data was collected via a selfreport survey of student engagement, students may not have been completely objective in their
self-assessment of their own engagement. The qualitative data collection through student
interviews also resulted in a potential limitation as the students being interviewed may have had
differing ability or willingness to share information with the researcher. Furthermore, the coding
that occurred during the data analyzation process was conducted by a single coder which can be
interpreted as a potential limitation regarding researcher bias and subjectivity. Furthermore, the
educational environment as related to the Covid-19 pandemic during the course of this study was
another limitation. While the students in this study were learning in a face-to-face environment,
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the reality is that the 2021-2022 curriculum was taught in a way unlike previous years due to the
need to address gaps in student learning from previous courses and an adjustment of students
back to full-time learning in school five days a week. This adjustment could have impacted the
lessons planned by the teacher as well as the breadth of content covered within each unit.
Recommendations for Future Research
After the results of this study were examined, there were several recommendations for future
research made evident including examining engagement across different levels of biology,
investigating how classroom activities are influenced by the flipped learning environment,
assessing End of Course Biology scores for different instructional methods through a
longitudinal study, conducting more comprehensive research on strictly social engagement, and
developing and using a different cognitive engagement survey to determine cognitive levels of
student engagement. Perhaps the most important recommendation would be to conduct a future
study investigating flipped learning engagement within both an on-level and Honors Biology
classroom. As mentioned previously regarding limitations with this study, the class structure can
vary between the two course levels which would likely result in significant differences amongst
the constructs of engagement present within each course. Furthermore, a study examining
engagement across multiple levels of biology would also be able to be better generalized to other
student populations.
Student engagement within different types of learning environments should also be studied in
the future. Based on previous research, many studies examined the flipped learning environment
versus the traditional classroom learning environment, however these studies did not often
explore the multiple constructs of engagement between these two environments, especially with
the inclusion of the newly added fourth construct of social engagement. A more comprehensive

HONORS BIOLOGY FLIPPED LEARNING ENGAGEMENT

143

study comparing these two learning environments within the context of affective, behavioral,
cognitive, and social engagement would not only provide more insight into which learning
environment engages students the most, but also offer greater understanding of what specific
constructs of engagement are more prevalent or less prevalent depending on the learning
environment. Additionally, with the addition of a fourth construct of engagement in recent
studies, a study focusing solely on social engagement in a secondary classroom would also
provide more insight into how the social construction of a flipped learning environment not only
influences student engagement, but also student achievement and student perceptions, as these
are the three themes most commonly researched regarding the flipped learning environment.
With social engagement being so prevalent in this study, more data is needed to not only support
the research of this particular study but provide more data to contribute to the body of knowledge
regarding social engagement within a flipped learning environment.
Regarding the data of this particular study, a fifth theme emerged amongst the qualitative
data of engaged activities within a flipped learning environment. While discovering the specific
activities which engaged students the most was not an initial goal of the research, the findings
from this study bring attention to the need to conduct future studies that assess the different types
of classroom activities within a flipped learning environment and how these activities engage
students. A future study to examine student engagement amongst different classroom activities
including labs, projects, and video creations for example would provide valuable insight into
what specific tasks engage students the most, particularly in a classroom that follows the flipped
learning model. As mentioned in the quantitative data analysis, the cognitive items of the survey
did not align well to a biology classroom, particularly a class of Honors students. Additional
future research should develop and implement a better cognitive survey to determine engagement
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within a biology classroom. A revised survey should have survey items that better address the
application and active learning that often occur within a biology classroom and ask students to
again rate themselves on a scale of one to five.
A final recommendation for future research would likely be difficult to conduct but would
provide valuable insight on the importance of engagement and potentially the value of a flipped
learning environment as related to standardized testing scores. As addressed previously, the
flipped learning environment is an attractive instructional method to many biology teachers in
the state of Georgia due to the immense amount of content that must be covered to prepare for
the high stakes End of Course (EOC) test all biology students take at the conclusion of the
course. For this reason, a future study that examines the different learning environments as
related to End of Course tests would be highly valuable for biology teachers state-wide. In this
case, research would need be conducted to measure engagement within both traditional and
flipped learning environments and then compare these levels of engagement to the average EOC
scores for each teacher’s classroom that was studied. The results from this future study would not
only benefit teachers to learn the best classroom methods for higher performance on the EOC but
would also benefit students as this test is worth a significant percent of their grade which would
average into GPA and ultimately affect college admissions to a small degree.
Conclusion
The purpose of this study was to investigate the affective, behavioral, cognitive, and
social engagement of high school Honors biology students within the in-class component of a
flipped learning environment. The researcher examined both qualitative and quantitative data to
determine relationships between the data within the context of a convergent parallel mixed
methods study. In this final chapter, the researcher addressed each individual research question,
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confirmed and extended existing knowledge on engagement within a flipped learning
environment, and discussed the limitations of the study. Based on the findings and limitations
presented in this chapter, recommendations for future research were also provided to further
extend the body of knowledge that exists on student engagement. Furthermore, the implications
of this study defend the need for the inclusion of regular social engagement within a classroom
that follows the flipped learning model to foster higher interpersonal skills and support the NGSS
framework.
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Appendix A – University Parental Consent Form
Title of Research Study: Student Engagement in the Honors Biology flipped learning
environment
Researcher's Contact Information:
Hillary M. Wilson
(810) 656 – 2584

hillmariej@gmail.com

Your child is being invited to take part in a research study conducted by Hillary Wilson of
Kennesaw State University. Before you decide to allow your child to participate in this study,
you should read this form and ask questions if you do not understand.
Description of Project
The purpose of the study is to examine the ways in which students engage within their Honors
Biology classroom through observations, interviews, and surveys. I will be specifically looking
for indicators of engagement throughout the data collection.
Explanation of Procedures
Throughout the course of study, students may be asked to participate in the following ways:
1. Complete a brief survey (approximately 15 minutes)
2. Be observed by the researcher on four different occasions (approximately 30 minutes each time)
3. Some may choose to volunteer to be interviewed individually which will occur on two different
occasions (approximately 20 minutes for first interview, 10 minutes for the follow-up interview)

Time Required
The survey will take approximately 15 minutes; observations will occur four times for a grand
total of 120 minutes. For students that volunteer to be interviewed, interviews will occur twice
for a grand total of approximately 30 minutes.
Risks or Discomforts
There are no known risks or anticipated discomforts in this study.
Benefits
Although there will not be any direct benefits for your child participating in this study, my
research may help contribute to a larger body of research that helps teachers understand how
students engage in the classroom and how the flipped learning environment may contribute to
higher engagement.
Compensation
No compensation will be provided for participating in this study.
Confidentiality
The results of this participation will be anonymous. The identity of participants will be protected
as the school, location, and teacher will all be given a pseudonym within the research.
Identifying information will not be collected on the students and students choosing to participate
in the interview portion will be assigned a number known only to the researcher. The classroom
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teacher will also not be provided with any identifying information on which students choose to
participate and how they respond.
Use of Online Surveys
Surveys will be administered as part of the data collection however no identifying information
will be collected from participants, and IP addresses will also not be collected.
Inclusion Criteria for Participation
Participants in this study are freshman students enrolled in the Honors Biology class of all
ethnicities and genders.
Parental Consent to Participate
I give my consent for my child,
_______________________________________________________, to participate in the
research project described above. I understand that this participation is voluntary and that I may
withdraw my consent at any time without penalty. I also understand that my child may withdraw
his/her assent at any time without penalty.

__________________________________________________
Signature of Parent or Authorized Representative, Date

__________________________________________________
Signature of Investigator, Date

PLEASE SIGN BOTH COPIES OF THIS FORM, KEEP ONE AND RETURN THE
OTHER TO THE INVESTIGATOR
Research at Kennesaw State University that involves human participants is carried out under the
oversight of an Institutional Review Board. Address questions or problems regarding these
activities to the Institutional Review Board, Kennesaw State University, 585 Cobb Avenue,
KH3417, Kennesaw, GA 30144-5591, (470) 578-7721.
______________________________________________________________________________
___
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Appendix B – University Student Assent Form

Child Assent to Participate
My name is Hillary Wilson and I am inviting you to be in a research study about your
engagement within your Honors Biology classroom, specifically in terms of how your teacher
‘flips’ the classroom. Your parent has given permission for you to be in this study, but you get to
make the final choice. It is up to you whether you participate.
If you decide to be in the study, I will ask you to complete a brief survey, observe your
classroom both in-person and through video recordings, and I may select you to participate in an
interview and a follow-up interview if you choose to volunteer.
You do not have to answer any question you do not want to answer or do anything that you do
not want to do. Everything you say and do will be private, and your parents will not be told what
you say or do while you are taking part in the study. When I tell other people what I learned in
the study, I will not tell them your name or the name of anyone else who took part in the research
study. Also, please understand that as a mandated reporter, I will be legally required to make a
report and notify the appropriate adults if a matter that threatens the safety of the participant is
revealed regardless of whether or not this particular matter relates to the research.
If anything in the study worries you or makes you uncomfortable, let me know and you can stop.
No one will be upset with you if you change your mind and decide not to participate. You are
free to ask questions at any time and you can talk to your parent any time you want. If you want
to be in the study, sign or print your name on the line below:
_____________________________________________
Child’s Name and Signature, Date
Check which of the following applies (completed by person administering the assent.)
 Child is capable of reading and understanding the assent form and has signed above as
documentation of assent to take part in this study.

 Child is not capable of reading the assent form, but the information was verbally
explained to him/her. The child signed above as documentation of assent to take part in
this study.

_______________________________________________
Signature of Person Obtaining Assent, Date
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Appendix C – Additional Informed Consent COVID-19 Risk Acknowledgement

COVID-19 Human Subject Research: Acknowledgement of Risk Form
I, the parent of the undersigned and the undersigned, am aware that participation in research
described in the consent form may include activities that may cause exposure to COVID-19.
Although Kennesaw State University has taken reasonable steps to provide my child with
appropriate information and protections in order to participate in a research study, I understand
participation in this activity is not without risk. I understand that this study cannot be
successfully completed without certain inherent risks of COVID-19 exposure.
I have carefully read, clearly understand, and accept this notice of risk.
I agree to be notified if COVID-19 disease exposure is identified in research staff during the next
2-week time period (after which my contact information will be destroyed per the confidentiality
requirements laid out in the Consent Form).
Further, I agree to contact the research personnel (at the contact information provided to me) in
the event that my child should be diagnosed with COVID-19 in the next 2-week time period.
Parent Name: ______________________________________________
Participant Name: __________________________________________
Parent contact information in the event of COVID-19 exposure in the next 2-week time period:
________________________________________________________
________________________________________________________
________________________________________________________
Parent Signature: ______________________________________________
Date:______________
Participant Signature: ______________________________________________
Date:______________

Researcher Signature: ______________________________________________ Date:
_____________
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Appendix D – School District Parental Consent Form
My signature below indicates that I have read the information provided and have decided to allow my
child to participate in the study titled “Student Engagement in the Honors Biology flipped learning
environment” to be conducted at my child’s school between the dates of August 2021 and September
2021. I understand that the signature of the principal and classroom teacher indicates they have agreed to
participate in this research project.
I understand the purpose of the research project will be to study the ways in which students engage within
their Honors biology classroom and that my child will participate in the following manner (list what the
student will be asked to do):
1. Complete a brief survey (approximately 15 minutes)
2. Be observed by the researcher on four different occasions (approximately 30 minutes each time)
3. Some may choose to volunteer to be interviewed individually which will occur on two different
occasions (approximately 20 minutes for first interview, 10 minutes for the follow-up interview)
Although there will not be any direct benefits for your child participating in this study, my research may
help contribute to a larger body of research that helps teachers understand how students engage in the
classroom and how the flipped learning environment may contribute to higher engagement.
I agree to the following conditions with the understanding that I can withdraw my child from the study at
any time should I choose to discontinue participation.
•

The identity of participants will be protected. The school, location, and teacher will all be given a
pseudonym within the research information. Identifying information will not be collected on the
students and students choosing to participate in the interview portion will be assigned a number
known only to the researcher. The classroom teacher will also not be provided with any identifying
information on which students choose to participate and how they respond.

•

Information gathered during the course of the project will become part of the data analysis and may
contribute to published research reports and presentations.

•

There are no foreseeable inconveniences or risks involved to my child participating in the study.

•

Participation in the study is voluntary and will not affect either student grades or placement
decisions. If I decide to withdraw permission after the study begins, I will notify the school of my
decision.

If further information is needed regarding the research study, contact the researcher, Hillary Wilson.
(cell) 810.656.2484
(email) hillmariej@gmail.com
Signature __________________________________________________________________________
Parent
Date
Signature___________________________________________________________________________
Principal
Date
Signature____________________________________________________________________________
Classroom Teacher
Date
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Adapted from Fredricks et al. (2016)
Question Set #1 (behavioral engagement):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

I stay focused in class.
I answer questions in class.
I put effort into learning.
I keep trying even if something is hard.
I ask questions in class.
I complete my homework on time.
I talk about science outside of class.
I try to learn more about the topics we cover in class.
I don’t participate in class. (reverse coded)
I do other things when I am supposed to be paying attention. (reverse coded)
If I don’t understand, I give up right away. (reverse coded)

Question Set #2 (affective engagement):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

I often like to be challenged in science class.
I look forward to science class.
I enjoy learning new things in science class.
I want to understand what we are learning in class.
I feel good when I am in science class.
I often feel frustrated in science class. (reverse coded)
I think that science class is boring. (reverse coded)
I don’t want to be in science class. (reverse coded)
I don’t care about learning science. (reverse coded)
I often feel discouraged when I am in science class. (reverse coded)
I often get worried when I learn new things about science. (reverse coded)

Question Set #3 (cognitive engagement):
1.
2.
3.
4.
5.
6.
7.
8.

I go through work that I do for class to try to make sure it is right.
I try to connect what I am learning to things I have learned before.
I try to understand my mistakes when I get something wrong.
When I am studying, I only review content I have gotten correct before.
I would rather be told the answer than have to figure it out myself. (reverse coded)
I don’t think that hard when I am doing work for science class. (reverse coded)
When work is hard, I only study the easy parts. (reverse coded)
I do just enough to get by. (reverse coded)

Question Set #4 (social engagement):
1.
2.
3.
4.
5.
6.
7.

I build on other’s ideas.
I try to understand other peoples’ ideas in science class.
I try to work with others who can help me in science class.
I try to help others who are struggling in science class.
I don’t care about other peoples’ ideas. (reverse coded)
When working with others, I don’t share my ideas. (reverse coded)
I don’t like working with my classmates. (reverse coded)
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Appendix F – Student Interview Protocol
Adapted from Fredricks et al. (2016)
Interview # ______

Date: __ / __ / ____

Good morning and thank you for agreeing to participate today. My name is Hillary Wilson and I
am a graduate student at Kennesaw State University. I am conducting a research project for my
dissertation study which includes personal interviews. This interview will take about 20 minutes
and will include questions 6 questions regarding your experiences in your biology class.
I would like your permission to record the audio of this interview so that I may accurately
document the information you convey through your answers. If at any time during the interview
you wish to discontinue the use of the recorder or the interview itself, please feel free to notify
me and we will stop immediately. All of your responses are confidential and will remain so.
Your responses will only be used for my research and educational purposes and your name will
never be used.
At this time, I would like to ask for your verbal consent and also inform you that your
participation in this interview implies your consent. Your participation in this interview is
completely voluntary. If at any time you need to stop or take a break, please let me know
immediately. You may also withdraw your participation at any time without consequence. Do
you have any questions or concerns before we begin? Then, with your permission, we will begin
the interview.
Sample Initial Interview Questions (biochemistry unit):
1. In general, what kinds of things is your teacher doing when you’re engaged in biology
class?
2. In general, what kinds of things are you doing, thinking, and/or feeling when you’re
engaged in biology class?
3. Give a specific example of when you were engaged in this particular unit (biochemistry).
Describe what you were doing? Feeling? Thinking?
4. When you observe your peers in this particular unit (biochemistry), what do you notice
your peers doing when they are engaged?
5. What influences your engagement in biology class?
6. Is your engagement in biology class different than other subjects? If so, why?
Sample Follow-Up Interview Questions (cells unit):
1. Give a specific example of when you were engaged in this particular unit (cells).
Describe what you were doing? Feeling? Thinking?
2. When you observe your peers in this particular unit (cells), what do you notice your peers
doing when they are engaged?
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Appendix G – Observation Protocol
List of indicators adapted from Bond (2020) & Fredricks et al. (2016)
Location: ___________________________________
Date: __ / __ / ____

Time of Day: __ : __

Page: __ of ___
Length of Observation: ________

Description of Activity/Lesson:

Engagement Observation Summary:

Time
Interval

0
minutes

Descriptive
Notes

Reflective
Notes

Affective
Indicators
Engagement:
•
Enthusiasm
•
Satisfaction
•
Curiosity
•
Interest
•
Enjoyment
•
Pride
•
Desire to do well
•
Positive learning
attitude
Disengagement:
•
Boredom
•
Anger
•
Disinterest
•
Frustration
•
Worry/anxiety
•
Overwhelmed

Behavioral
Indicators

Cognitive
Indicators

Engagement:
•
Effort
•
Class participation
•
Attendance
•
Staying on-task
•
Homework
completion
•
Positive conduct
•
Asking for help

Engagement:
•
Integrating ideas
•
Doing extra to learn
more
•
Self-efficacy
•
Preference for
challenging tasks
•
Critical thinking
•
Reflection
•
Justifying decisions

Engagement:
•
Positive peer
interactions
•
Positive teacher
interactions
•
Helping peers
•
Collaboration
•
Sharing ideas
•
Building on other’s
ideas

Disengagement:
•
Aimless
•
Unwilling
•
Apathetic
•
Helpless
•
Objective
•
Hopeless

Disengagement:
•
Working alone
•
Withholding of
personal ideas
•
Negative peer
interactions
•
Negative teacher
interactions
•
Withdrawal during
group time

Disengagement:
•
Procrastination
•
Absences
•
Inattentive
•
Restlessness
•
Distracted
•
Unprepared
•
Task incompletion

Social Indicators
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5
minutes

Engagement:
•
Enthusiasm
•
Satisfaction
•
Curiosity
•
Interest
•
Enjoyment
•
Pride
•
Desire to do well
•
Positive learning
attitude
Disengagement:
•
Boredom
•
Anger
•
Disinterest
•
Frustration
•
Worry/anxiety
•
Overwhelmed

10
minutes

Engagement:
•
Enthusiasm
•
Satisfaction
•
Curiosity
•
Interest
•
Enjoyment
•
Pride
•
Desire to do well
•
Positive learning
attitude
Disengagement:
•
Boredom
•
Anger
•
Disinterest
•
Frustration
•
Worry/anxiety
•
Overwhelmed

172
Engagement:
•
Effort
•
Class participation
•
Attendance
•
Staying on-task
•
Homework
completion
•
Positive conduct
•
Asking for help
Disengagement:
•
Procrastination
•
Absences
•
Inattentive
•
Restlessness
•
Distracted
•
Unprepared
•
Task incompletion

Engagement:
•
Effort
•
Class participation
•
Attendance
•
Staying on-task
•
Homework
completion
•
Positive conduct
•
Asking for help
Disengagement:
•
Procrastination
•
Absences
•
Inattentive
•
Restlessness
•
Distracted
•
Unprepared
•
Task incompletion

Engagement:
•
Integrating ideas
•
Doing extra to learn
more
•
Self-efficacy
•
Preference for
challenging tasks
•
Critical thinking
•
Reflection
•
Justifying decisions

Engagement:
•
Positive peer
interactions
•
Positive teacher
interactions
•
Helping peers
•
Collaboration
•
Sharing ideas
•
Building on other’s
ideas

Disengagement:
•
Aimless
•
Unwilling
•
Apathetic
•
Helpless
•
Objective
•
Hopeless

Disengagement:
•
Working alone
•
Withholding of
personal ideas
•
Negative peer
interactions
•
Negative teacher
interactions
•
Withdrawal during
group time

Engagement:
•
Integrating ideas
•
Doing extra to learn
more
•
Self-efficacy
•
Preference for
challenging tasks
•
Critical thinking
•
Reflection
•
Justifying decisions

Engagement:
•
Positive peer
interactions
•
Positive teacher
interactions
•
Helping peers
•
Collaboration
•
Sharing ideas
•
Building on other’s
ideas

Disengagement:
•
Aimless
•
Unwilling
•
Apathetic
•
Helpless
•
Objective
•
Hopeless

Disengagement:
•
Working alone
•
Withholding of
personal ideas
•
Negative peer
interactions
•
Negative teacher
interactions
•
Withdrawal during
group time
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15
minutes

20
minutes

Engagement:
•
Enthusiasm
•
Satisfaction
•
Curiosity
•
Interest
•
Enjoyment
•
Pride
•
Desire to do well
•
Positive learning
attitude
Disengagement:
•
Boredom
•
Anger
•
Disinterest
•
Frustration
•
Worry/anxiety
•
Overwhelmed

Engagement:
•
Enthusiasm
•
Satisfaction
•
Curiosity
•
Interest
•
Enjoyment
•
Pride
•
Desire to do well
•
Positive learning
attitude
Disengagement:
•
Boredom
•
Anger
•
Disinterest
•
Frustration
•
Worry/anxiety
•
Overwhelmed
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Engagement:
•
Effort
•
Class participation
•
Attendance
•
Staying on-task
•
Homework
completion
•
Positive conduct
•
Asking for help
Disengagement:
•
Procrastination
•
Absences
•
Inattentive
•
Restlessness
•
Distracted
•
Unprepared
•
Task incompletion

Engagement:
•
Effort
•
Class participation
•
Attendance
•
Staying on-task
•
Homework
completion
•
Positive conduct
•
Asking for help
Disengagement:
•
Procrastination
•
Absences
•
Inattentive
•
Restlessness
•
Distracted
•
Unprepared
•
Task incompletion

Engagement:
•
Integrating ideas
•
Doing extra to learn
more
•
Self-efficacy
•
Preference for
challenging tasks
•
Critical thinking
•
Reflection
•
Justifying decisions

Engagement:
•
Positive peer
interactions
•
Positive teacher
interactions
•
Helping peers
•
Collaboration
•
Sharing ideas
•
Building on other’s
ideas

Disengagement:
•
Aimless
•
Unwilling
•
Apathetic
•
Helpless
•
Objective
•
Hopeless

Disengagement:
•
Working alone
•
Withholding of
personal ideas
•
Negative peer
interactions
•
Negative teacher
interactions
•
Withdrawal during
group time

Engagement:
•
Integrating ideas
•
Doing extra to learn
more
•
Self-efficacy
•
Preference for
challenging tasks
•
Critical thinking
•
Reflection
•
Justifying decisions

Engagement:
•
Positive peer
interactions
•
Positive teacher
interactions
•
Helping peers
•
Collaboration
•
Sharing ideas
•
Building on other’s
ideas

Disengagement:
•
Aimless
•
Unwilling
•
Apathetic
•
Helpless
•
Objective
•
Hopeless

Disengagement:
•
Working alone
•
Withholding of
personal ideas
•
Negative peer
interactions
•
Negative teacher
interactions
•
Withdrawal during
group time
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25
minutes

30
minutes

Engagement:
•
Enthusiasm
•
Satisfaction
•
Curiosity
•
Interest
•
Enjoyment
•
Pride
•
Desire to do well
•
Positive learning
attitude
Disengagement:
•
Boredom
•
Anger
•
Disinterest
•
Frustration
•
Worry/anxiety
•
Overwhelmed

Engagement:
•
Enthusiasm
•
Satisfaction
•
Curiosity
•
Interest
•
Enjoyment
•
Pride
•
Desire to do well
•
Positive learning
attitude
Disengagement:
•
Boredom
•
Anger
•
Disinterest
•
Frustration
•
Worry/anxiety
•
Overwhelmed
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Engagement:
•
Effort
•
Class participation
•
Attendance
•
Staying on-task
•
Homework
completion
•
Positive conduct
•
Asking for help
Disengagement:
•
Procrastination
•
Absences
•
Inattentive
•
Restlessness
•
Distracted
•
Unprepared
•
Task incompletion

Engagement:
•
Effort
•
Class participation
•
Attendance
•
Staying on-task
•
Homework
completion
•
Positive conduct
•
Asking for help
Disengagement:
•
Procrastination
•
Absences
•
Inattentive
•
Restlessness
•
Distracted
•
Unprepared
•
Task incompletion

Engagement:
•
Integrating ideas
•
Doing extra to learn
more
•
Self-efficacy
•
Preference for
challenging tasks
•
Critical thinking
•
Reflection
•
Justifying decisions

Engagement:
•
Positive peer
interactions
•
Positive teacher
interactions
•
Helping peers
•
Collaboration
•
Sharing ideas
•
Building on other’s
ideas

Disengagement:
•
Aimless
•
Unwilling
•
Apathetic
•
Helpless
•
Objective
•
Hopeless

Disengagement:
•
Working alone
•
Withholding of
personal ideas
•
Negative peer
interactions
•
Negative teacher
interactions
•
Withdrawal during
group time
Engagement:
•
Positive peer
interactions
•
Positive teacher
interactions
•
Helping peers
•
Collaboration
•
Sharing ideas
•
Building on other’s
ideas

Engagement:
•
Integrating ideas
•
Doing extra to learn
more
•
Self-efficacy
•
Preference for
challenging tasks
•
Critical thinking
•
Reflection
•
Justifying decisions
Disengagement:
•
Aimless
•
Unwilling
•
Apathetic
•
Helpless
•
Objective
•
Hopeless

Disengagement:
•
Working alone
•
Withholding of
personal ideas
•
Negative peer
interactions
•
Negative teacher
interactions
•
Withdrawal during
group time
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Appendix H – Cell Structures Microscope Lab
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Appendix I – Photosynthesis & Cell Respiration Lab
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Appendix J – Microviewer & Mitosis Microscope Lab
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Appendix K – Mitosis Chalk Modeling & Review
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Appendix L – Member Checking One-Pager
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Appendix M – Guided Edpuzzle Notes
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